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Morgan-Connor 


Nearly half the floor space assigned to single-hole drawing equipment is occupied by 
reels serving process drafts. 


Morgan-Connor Wire Machines use no process reels. 


Customers’ estimates of the saving in floor space per unit output, following the in- 
stallation of these machines, range from 35 to 54 per cent. 
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Firthaloy Dies may now be identified 
by this new trade mark on the casing 


AN_ INVITATION 


. HEN you visit the National Metal Exposition 
in Buffalo, beginning October third, drop around 
to Booth D-23. Users of drawing dies will find 

in our exhibit of FIRTHALOY DIES evidence of 

the progress that has been made up to the present 
time in the development of cemented carbide for 
dies. Some are shown in section, revealing the prin- 
ciple of the new casing---the most radical improve- 
ment in die design that has been made in a long 
time. New machines especially designed by Firth- 

Sterling for drilling and polishing cemented carbide 

dies will also be in operation. 


No matter what may be your attitude toward the 
introduction of new and more efficient dies and 
equipment at this time, it will pay you to spend a 
few minutes at our booth and learn what Firthaloy 
Dies will do for you when you are ready. If you 
are not going to the Exposition this year, send for 
our new Firthaloy Bulletin #3--but we hope to see 
you in Buffalo. 


FIRTH-STERLING Ee 


DETROIT LOS ANGELES 


STEEL COMPANY Ess 




















UNIFORMITY 
in its chemical makeup 


in its grit-free quality 


has made 
BELL-MINE a standard lime for 
the Wire Drawing Industry. 


BELL- - ROTARY . PUL- 
MINE KILN VERIZED 


An opportunist policy in buying lime for use in wire drawing is 
never warranted. Uniform quality is always a measure of value. 
Many of the largest factors in the Wire Industry now buy “Bell- 
Mine Rotary Kiln Pulverized Lime” regularly. In their every-day 
use it has proven its value. 


Main Office and Plant at Bellefonte, Pa. 


SALES > OFFICES 
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OUR EXTEN 


WIRE DRAWING, WIRE | W 
MACHINERY and WIRE MI 


Standard and Special Machinery of all 

kinds, for producing: ? 

Wire Spirals, Flattened Wire, Formed Wire, 
Straightened Music Wire, Lock Washers 


++ + 


Flexible Shafting and Flexible Metallic Tubing 
Hollow Steel Conduit, Armored Wires, 
Armored “BX”, Parkway Cable and Hose 


++ + 


Wire Nails, Staples, Double Point Tacks 


++ + 














Spring-Making Machinery | of 


Spring Coiling, Spring Winding, | Spr 
ing, Spring Hooking and | Sprit 
+ + + 


Wire Reels of All Types 


Our many machines have been thoroughly proven over a period of years. 














American Agents 


CLEVELAND TERRITORY—Cleveland Duplex Machinery Co. E P E R 
NEW YORK TERRITORY—Triplex Machine Tool Co. Z 
PHILADELPHIA TERRITORY—Swind Machinery Co. 


CHICAGO TERRITORY—Neff, Kohlbusch & Bissell, Inc. WORCESTER MA 
4 


PACIFIC ead Sig yee Machinery Co., 1500 Santa Fe 
“i , DESIGNERS & BUILDERS OF HIGH | PROD 


Los Angeles, Calif. 
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EINSIVE LINE 


E | WORKING, WIRE SPRING 
—E MILL EQUIPMENT > 








Wire Mill Equipment of the latest types, 
r including: 

Continuous Wire Drawing Equipment for both Wet and 
Dry Drawing, high and low carbon wire, from No. 5 rods 
to No. 36. 
++ + 
Wire Pointers, Wire Pullers—Tinning and Galvanizing 
Frames 
Patenting Furnaces and Take-Ups 
Multi-Head Wire Straightening and Cutting Machines 


++ + 


Wire Twisting and Stranding 
Wire Spooling Devices of many kinds 
++ + 














ty|of Every Description 


ng,| Spring Setting, Spring Grind- 
nd | Spring Knotting Machinery 


+++ 


Nail Die Grinding Machines 


We solve your special problems. 


IL 








Foreign Agents 


UNITED KINGDOM—Fredk. A. Perry, 63 Queen Victoria St., 
London, E. C. 4 
, 9 > 


MONTREAL AND TORONTO—Arthur Jackson Machine Tool Co. 


} 
R MASS S A AUSTRALIA AND NEW ZEALAND—Edwin Wood Pty. Ltd., | 
aN, *9 . . > Melbourne 


GH PRODUCT ION MACHINERY JAPAN—Andrews & George Co., Tokyo 
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THE 
VAUGHN-NULLMEYER 
MACHINE 


A new addition to the Motobloc line which range of speed up to 1500-Ft. P. M. with 
eliminates intermediate handling on multi-hole SAFETY. 

work with no loss of FLEXIBILITY regardless TYPICAL VAUGHN DESIGN AND 
of the number of holes. WORKMANSHIP. 


A well guarded operating zone permits a full Exclusive licensees under the Nullmeyer Patents. 





























SIX Continuous Wire Drawing 
Machines are now available to 
cover the drawing of copper and 


non ferrous alloys between No. 


1/0 and No. 46 B & S gauge. 


They are designed to overlap so 
that combinations best suited to 
individual production require- 


ments may be made. 


We will welcome an opportunity 
of studying your problem to de- 


velop machine recommendations. 


COPPER WIRE 














D RIN O XI: 


a new, economical and efficient method of 


dry bright annealing 
ferrous and non-ferrous metals 
—AND— 
For metals which should be kept dry during the cooling period such as 


FINE WIRE, SPOOLED OR COILED, HOLLOW WARE, 
SHELLS, ETC. 











The annealing operation is entire- 
ly dry and eliminates stains and 
stickiness. 
+++ 
Metal annealed by this method 
compares favorably with strand 
annealing at a fraction of the cost. 
+++ 
The operation is simple and ample 
time is afforded by the multiple 
charging magazines, for proper 
heating and cooling. 
+++ 
Accurate temperature control, 
from thermo-couples located in the 
charge, enable the operator to an- 
neal with maximum precision. 
+++ 

















Requires no foundation, is self-contained and may be located in the line of production. 


+ + + 


Strip Annealers for Wire or Sheet Metals, | 
Belt and Continuous Annealers, 
Controlled Gas Atmospheres, 
Electric or Fuel Heat 


CHARLES F. KENWORTHY, INC. 


INDUSTRIAL FURNACES 
WATERBURY, CONN. 











314 WIRE 




















| W _ HIGH SPEED - UPRIGHT CONE 
IRE 


DRAWING MACHINE 


THREE SIZES PATENTS PENDING 
FURNISHED WITH SPOOLER-BLOCK OR COMBINATION 
CAPACITY -€OPPER. Max. Start No. 6-- Min. Finish No. 42 B. & S. 
DRAWING SPEEDS -2500 to 5000 Ft. Per Min. 











STANDARD No. 1 MACHINE WITH SPOOLING ATTACHMENT 


WATERBURY FARREL FOUNDRY & MACHINE COMPANY 


HOME OFFICE AND WORKS - WATERBURY, CONNECTICUT 
BRANCH SALES OFFICES IN CHICAGO, CLEVELAND AND PHILADELPHIA 


FOREIGN AGENCIES: GEO. H. ALEXANDER MACHINERY LTD., BIRMINGHAM, ENGLAND. 
ETAB B. GATTEGNO, PARIS,FRANCE. KABLE INDUSTRIAL ENGINEERING CO., SHANGHAI, CHINA 
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CONVINCING 
Proof of the quality of 


dies is contained in these quotations from customer’s letters ; 


I. has given very satisfactory use as compared 
with others. It is far superior to any tungsten carbide 
alloys”. 

A Vv Vv 


2. “Experience has shown that these dies are the 
best we have used for wet drawing low carbon wire 
continuously”. 

v Vv v 


3. “In answer to your letter we would say that we use 
your Ramet (Tantalum Carbide) dies in preference to 
other makes, because they give us longer wear and a 
very much better finish than any dies thst we have 
tested. 


We draw only small, pure, nicke! tubing, which is a 
severe test for any die”. 


4. “We are highly pleased with the performance of 
dies”. 
7 v v 
5. “Our comparison of Ramet dies can be made only 
against tungsten carbide dies. 


We have found that the wearing of tungsten carbide is 
affected very materially by the cobalt content. When 
this cobalt is increased to the high limit, the wear is 
about the same as but such a die is so extreme- 


ly brittle it is very apt to crack. 


With normal cobalt content, we would say the wear of 
tungsten carbide, drawing seamless nickel tubing of 
small diameters, is approximately half as long as 

The throat of the die remains in much better 


condition and smoother work is obtained throughout 
the life of the die”. 


Send for current price list 


DIAMOND DIE COMPANY 
OF AMERICA 


Western Office: 6504 West 26th Street, Berwyn, I!l. 


254 WEST 3ist STREET 


NEW YORK, N. Y. 
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The Haddow Die Re-Cutting and 
Polishing Machine will lower your die 
re-cutting cost to a fraction of 
present costs 











WITH AN 
THIS ATTACHMENT 
MACHINE FOR 
YOU CAN RECUTTING 
REDUCE TUNGSTEN 
YOUR DIE CARBIDE 
RECUTTING DIES 
COST MUCH FASTER 
TO A FRACTION AND WITH A 
OF HIGHER POLISH 
PRESENT IS 
COSTS NOW READY 








4 HEAD MACHINE—Also Made in 6-Head size 
(With 2 Heads for Heavier Dies). 


With only one man—This machine will do the work now requiring four to six men in less time 
and at lower cost. 


Recuts dies about ten times faster than by the needle and dust methods and with less diamond 


dust. 
+ + + 
One Month’s Shop Production 
Total number of dies cut Total number of hours re- Average number of dies per 
1047 quired—182.5 hour—5.73 


Number of operators—1 


ANY UNSKILLED OPERATOR CAN LEARN TO 
HANDLE IT QUICKLY AND EFFICIENTLY 


WILLIAM HADDOW 


17 Eastern Ave. Ossining, N. Y. 
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CUTTING TUNGSTEN CARBIDE — 


COSTS BY MASTER METHODS 


MASTER WIRE DIE CORPORATION 


408 Concord Av. 
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The relatively high cost of drawing wire with 
tungsten carbide dies is reduced by 75% by 
the patented methods recently introduced by 
Master Wire Die Corporation. 





Used in conjunction with Master Lubricating 





Die Holders, small tungsten carbide nibs rein- 


forced by tungsten carbide casings do the work 





which formerly required nibs of four times the 


weight. 


The small tungsten carbide nibs, which are de- 





pended upon for withstanding wear only are 


the only parts requiring replacement. 


The patented holders and tungsten carbide 
casings are supplied for the users of Master 


Nibs. 








Efficient Lubrication and water cooling are 
features of the Die Holders. Ask us for details. 








New York, N. Y. 
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SHUSTER 


STRAIGHTENING & CUTTING MACHINE 
FOR ROUND WIRE 





ELF Contained Motor Driven Machines which cut abso- 
lutely accurate lengths, and make the wire perfectly 
straight. 


UBSTANTIAL Machines which will run 24 hours a day 
constantly, and stand up to it. j 


Cele Machines which may be operated by unskilled 
labor, showing a handsome profit at the end of the year. 


ADE in sizes heavy enough to handle 34,” diameter and 
delicate enough to handle 1/32” diameter. 


Catalogue? 




















aes — 





THE F.B. SHUSTER CO. NEWHAVEN, CONN. 
STRAIGHTENER SPECIALISTS SINCE 1866 
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ALSO: NICKEL SILVER SHEETS 


iin 


WORKABILITY, 
“a 


Springs With DUAL PERSONALITY 


The perfect phosphor bronze spring must be 
hard enough to hold its resiliency, but work- 
able enough to permit sharp bends without 
breaking. This “dual personality” is out- 
standing in Seymour Phosphor Bronze spring 
metal. Above are illustrated a few springs 
which one of our customers has in production 
at present. Note the number of bends, some 
running as many as eight—all formed without 


annealing, and without cracking or breaking. 


The reason for this nice ‘balance metallurgi- 
cally lies in the careful selection of the virgin 
metals that go into Seymour Phosphor Bronze, 
and in the uniform practice of making thor- 


ough laboratory tests. 


Samples of all furnace heats are taken for 
chemical analysis. No metal leaves the casting 


shop until released by the laboratory with full 


Me eT | 


Late 


approval of the heat. Tests are also made for 
hardness, Brinell, Rockwell and Scleroscope, 
and for ductility, tensile strength and grain 
structure. Alert supervision is present at 
every stage of production, and each heat goes 
through the plant with its own identification 


number. 


For a number of years, Seymour Phosphor 
Bronze sheets, wire and rods have been ser- 
vicing such fundamental industries as_ the 
electrical, mining, textile, paper, automotive, 
marine, and numerous others where fine, non- 


corrosive spring metal is vital. 


If you have had difficulty in obtaining 
good bronze, describe your problem 
to us and we will be glad to make it 
a subject of special investigation with- 


out obligation to you. 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 


EYMOUp 


SHEETS 
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PHOSPHOR BRONZE 
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FOR WELDING 
No. 5 STEEL ROD 
AND 4“ COPPER ROD 


THE NEW MODEL J 








BUTT WELDER 





This Machine Produces the 
Same Perfect Weld on Cop- 
per Rod as the Model K Weld- 
er and 
is Equally Efficient for Weld- 
ing No. 5 Steel Rod. 



































Model J. Butt Welder 


Also Available in Sizes 
For Welding Wires 
as Small as No. 16 Gauge. 





Welders for All Metals 
Special Models 
For Galvanizing and 
Weaving Applications 
WIRE AND ROD WELDING 
Better — Faster — at Less 
Cost. 





MICRO PRODUCTS CO. 


116 N. Washington St., Peoria, Tl. 


European Office, H. A. Schlatter & 
Co., Zurich, Switzerland 


Chicago Office, 20 N. Wacker Drive 
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| ats: 
Will the 1933 Convention of | 


the Wire Association be held | 
on ship-board enroute to 
Bermuda and return? 

















YES ! Say association members 
who approve the reduc- 
tion of their usual con- 
vention expenses to an 
all-inclusive fee of fifty 
dollars. 





YES! Say association leaders 
who approve a dynamic 
stimulus to increased con- 
vention attendance. 


YES! Say convention speakers 
who prefer to address re- 
laxed, rested audiences 
under ideal conditions of 
weather and bodily com- 
fort. 


YES! Say convention program 
officials anxious to insure 
maximum attendance at 
all sessions. 


The American Institute of Internation- 
al Relations hopes—and predicts—that 
the official verdict of the entire Wire 
Association at its coming Buffalo con- 
vention will also be— 


aa ! 


AMERICAN INSTITUTE OF INTERNATIONAL RELATIONS 
1350 BROADWAY, N. Y. C. 























1870 - 1932 
The Quality Diamond Dies 
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The Lagnieu and Cluses Plants 


of the 


Ssciete des Filieres BALLOFFET 


in France 


Their third Plant is located 


in Trevoux. 

















AGENCIES 


Paris, France 
Berlin, Germany. Vienna, Austria 
Birmingham, England 
Milano, Italy. Goteborg, Sweden 
Tokyo, Japan 


Toronto, Canada 


American Branch 


PLANTS AT 
New York Lagnieu (France) Cluses (France) 








Balloffet Diamond Wire Dies Co., Inc. 
13-15 East 22nd St., New York City 


Trevoux (France) 
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Carboloy Mobile Service 
Units are located in 4 key 
cities and cover states shown 
above. The special unit illus- 
trated operates in the Pitts- 
burgh District. It will be on 
display in Booth F-25, Nat'l 
Metal Show, Buffalo, Oct. 3- 
7, 1932. 
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The Mark of CARBOLOY 





CARBOLO 


new — 


seueo™ 


@™ 


‘‘Doorstep Service For Carboloy Die Users”’ is not a 


mere play on words. It is an actual fact. It means 
that mobile Service Equipment, operating out of 
four key cities in the East and Middle West, can be 
brought into any plant in any of the states shown, 
for any service work required (except sectional and 
sheped die work). 
Whether it be to recut a single die or to manufacture 
a hundred dies from the moulded nib in casing to 
the finished die, these mobile service units are 
adequate to do the job. They are brought into your 
plant by experienced operators,—trained die men 
with a broad background of experience on hundreds 
of varied jobs. These operators fit the die to the job 
and see that it works before they leave! 
That is *‘Doorstep Service’? for Carboloy Die Users! 
A request to any of the offices listed below will 
bring this mobile service and manufacturing equip- 
ment to your ‘“‘doorstep’? when required. 
CARBOLOY COMPANY, INC. 
2481 East Grand Blvd., Detroit, Mich. 


CHICAGO CLEVELAND NEWARK 
565 W. Washington St. 4503 Hough Avenue 144 Orange Street 
PHILADELPHIA PITTSBURGH 
4301 No. Broad Street 704 Second Avenue 


REG. U.S. PAT. OFFICE 


CEMENTED CARBIDE DRAWING AND EXTRUSION DIES 








WIRE 



































A monthly publication devoted to the production of Wire, Rod and Strip. 
Wire Products and Insulated Wire and Cable. 
DRAWING — ROLLING — EXTRUDING — FORMING — FABRICATING 








Vol. 7 


OCTOBER, 1932 


No. 10 








Wire Drawing as a Handling Problem 


By L. D. Granger 


Asst. to Vice-Pres. Wickwire Spencer Steel Co., New York, N. Y. 





IRE drawing is usually con- 

sidered as the process of re- 
ducing a wire from one diameter 
to another in one or more drafts. 
A great deal of time and study has 
been given to lubricants, dies, 
speeds, coatings, and all the other 
details of manufacture, and of late 
years, a great deal of attention has 
also been given to the machinery 


on which this work is done. Very 
considerable increases in the 
amounts produced per machine 


and per operator have resulted. 
There has also resulted a very de- 
cided haze in the minds of many 
of us who have not had time or op- 
portunity to analyze the various 
claims of manufacturers, so that 
we are at a loss to be able to decide 
for ourselves what type of equip- 
ment is desirable, and under what 
conditions we may best approach 
the great goal of the manufacturer 
of today—the lowest cost per ton. 
+ + + 


HE continuous wire drawing 

machine manufacturer sees 
everything possible from a con- 
tinuous machine standpoint, and 
the single block manufacturer re- 
duces practices to single blocks, 
while those of us who use the ma- 
chinery, listen first to one and then 


Observations on Different 
Types of Material Hand- 
ling and the Effect in Re- 
ducing Tonnage Cost. A 
Paper Presented Before 
the Wire Association. v 





to the other, and probably end by 
knowing no more than we did be- 
fore, and perhaps less. 
+ + + 
E realize that the first two 
blocks of a continuous ma- 
chine run too slow to be efficient, 





L. DWIGHT GRANGER 

The Wire Association 

Asst. to Vice-Pres., Wickwire Spencer 
Steel Co. 


Vice President, 





but are told that this slow speed 
is just what the coating needs to 
prepare it for the faster finishing 
speeds. We are also told that the 
extra handling costs on single 
block equipment over balance the 
slow speeds, and increase the over- 
all cost. One manufacturer is 
frank enough to say that the cost 
of four draft work is just about 
the same on either form of equip- 
ment— and so the arguments are 
bandied back and forth to our 
utter confusion. 
++ + 
OST of us are adverse to 
allowing others to decide our 
problems for us, and want to know 
at least how and why the various 
opinions—which may vary widely 
—are formed. 
++ + 
E have lost sight, perhaps, of 
the basic principle of any 
operation—that the greater the 
proportion of operating time to 
total time, the more efficient our 
process becomes, and to the fact 
that however widely equipment 
may vary, its production may al- 
ways be accurately calculated on 
the basis of the relative amount of 
non-productive time. We have in- 
stalled stripping blocks, and 
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cranes, and done many other 
things to lessen handling, but there 
has been very little attention given 
to the real reasons behind all this 
to see wherein our development 
has been logical or otherwise—and 
to see where the road is leading us 
as its ultimate destination. We 
will try to show that the funda- 
mental consideration back of im- 
proved practice is the elimination 
of product-less labor, and that only 
by this elimination is any increase 
in production possible. 


a. ok 

REAT advances have been 

made in the handling of ma- 

terials from the rod pile to the 

wire mill, and in carrying rods 

from the cleaning crane to the 
mill. 


+ +s 

O use the picturesque but force- 

ful language of Mr. K. B. 
Lewis speaking of the old time 
mill, with frames parallel to the 
center aisle, backed up against a 
wall—“In a busy wire mill run- 
ning at good efficiency, the aisle 
in front of a rod bench or a row of 
bull blocks looks like the corner of 
42nd Street and 5th Avenue. The 
nearer the blocks come to a satis- 
factory efficiency, the greater is 
the congestion of trucks of raw 
and finished materials, reels, flip- 
pers, pointers, and_ tractors. 
Among these obstacles may be ob- 
served skipping and staggering 
about, certain so-called wire-draw- 
ers, who are actually porters, 
truckers, bundlers, inspectors, 
traffic directors, diplomats and 
mathematicians.” 


++ + 
O matter how efficiently traf- 
fic cops may direct the flow, 
it goes only in one direction at 
one time, while the cross traffic 
waits, eating its head off in time 


and money. 
++ + 


S Mr. Lewis further points out, 

any type of wire drawing ma- 
chinery may be so arranged that 
there are three aisles—one for raw 
material, one for the operator, and 
one for the finished product. Thus, 
while traffic may be enormously 
increased, congestion is elimin- 
ated. This may call for more floor 
space, but there seems to be no 
valid reason now for maintaining 
wire mills in localities of high 


rentals, and the decrease in lost 
time, trucking and _ confusion, 
would soon repay expense of a 
considerable increase in floor 


space. 
+ + 


> a 

HEN the entire production 

of a mil! turning out 18 tons 
of wire an hour can be handled 
from baker to frames, and from 
frames to destination by two men, 
and they working only part time, 
the value of systematized handling 
is evident. 


+++ 
18 etc handling or ram 
trucks seem to be the best 
way to move pins of rods from rod 
yard through cleaning and baking 
to drawing frames. Skid plat- 
forms and elevating trucks seem 
to give the best results from the 
frame on. 
+++ 
E have, however, a very im- 
portant problem in the effici- 
ent handling of the material be- 
tween these two points—during 
the wire drawing operation itself 
—and it is with this point that we 
are really concerned. 


+++ 

E are therefore to consider 

wire drawing as a process of 

moving a mass of material from 

rod truck to wire buggy, the re- 

duction in area being an entirely 
secondary consideration. 


+++ 
HE problem in its simplest 
phrase is for one draft work, 
and increases in complexity as the 
number of drafts increases. 


 . , 
NE draft work is comparative- 
ly simple, yet let us consider 
an old time mill with its modern 


competitor. 
++ + 


HE rods come out of the baker 

on a truck—this truck is push- 
ed up the aisle by the main 
strength of from one to three lab- 
orers, the truck is dumped, and 
the rods lie in more or less orderly 
pile back of the frame. The wire 
drawer disentangles a bundle, rolls 
it over to the swift, unsnarls the 
starting end, pulls out enough to 
reach the pointer, points, coils 
back the end on the swift, and 
starts the bundle through the die. 
After the draft is done, he pulls 
out two pins, pulls the coil to the 
front of the block, puts on a couple 


.practice also 





of tie bands, and lifts the bundle 
to the truck. 


++ + 
ERE are seven handlings— 
from the dry house onto the 
floor, from the floor to the swift, 
pointing, stringing, pulling over, 
tieing and lifting. 
+++ 
HE conveyor type wire mill on 
the other hand has the rods on 
a pin that serves as a flipper reel, 
so that the dumping and placing 
on swift are eliminated; the rods 
are pointed, strung, drawn, and 
the bundle lifted from a stripper 
block by a crane onto the truck— 
three operations and _ practically 
no physical effort as against seven 
operations, and a Sandow’s job for 
three hundred pound bundles. 


++ + 

S the drafts increase, the com- 
plications of the old frame 
increase, and the 
wire drawer becomes a mathe- 
matician when he tries to figure 
out what drafts to draw on which 
blocks. 


a ©: 

N drawing 4 holes to 14, a com- 

mon practice is 814-1034-1214- 

14, and usually 5 blocks are pro- 
vided. 

A little calculation shows the 





following: 
Draft Ft. per Lb. Blocks 
Necessary 

sy, 15.6 By: 

10%, 24.8 90 

12’, 39.0 1.41 

14 58.6 2.14 

Total 138.0 5 00 


“% 

other words, on draw one 
pound of .080 wire 138 feet of 
wire of one size or another must 
go through the dies, and, for great- 
est efficiency the block time for 
each draft must be in the propor- 
tion shown. 


a 


| 


++ + 
other words, to draw one 
ent college graduate to work 
out just how many blocks should 
be used on each draft every hour 
in the day to make the most wire, 
but we expect the wire drawer to 
do it as matter of course. No 
wonder the productions of various 
men vary so widely! 

++ + 
HEN you look at it from this 
standpoint, and see how easy 
it is for the wire drawer to be in- 
efficient—how hard it is for him 
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to sense just when to double back 
the second draft on the ripping 
block, you should begin to think 
how this source of inefficiency may 
be removed. 


+++ 

F' we could arrange all four dies 
in a continuous line, and make 
all the reductions at once it would 
be very fine, but unfortunately the 
wire would not stand the pull. The 
next best thing would be to wind 
the wire around a drum a few 
times, then through the second die, 
and around another drum, just as 
some of our men used to do on 
frames. This could be developed 
for three or more drafts until the 
final draft was reached, when the 
wire would be coiled up on the 
finishing block, thus avoiding lift- 
ing between drafts. This has been 
done for a long time on fine wire 
where the scoring action of the 
wire on the drums or liners was 
not too troublesome. Many plane- 
tary gears, friction drives, and 
other contraptions were built to 
make the drums travel at the pro- 
per speed, but most of them re- 
quired a mechanic in attendance 
as well as the wire drawer. Then 
machines with storage blocks were 
built which drew the intermediate 
drafts a little faster than required, 
and got away very largely from 
the cutting out of the slip blocks. 
However, after a while welded 
bundles of rods came in, and car- 
bide dies were developed so that 
the storage blocks filled up, and 
the machine had to be stripped 
from time to time and started all 
over again. So the trend turned 
again to slip rings made of ma- 
terial to resist wear, and the war 

is still on. 


+ + + 
HE continuous method how- 
ever is fundamentally sound 
from our view point of handling, 
as may be seen from the produc- 


tion records. 
+ + + 


OTH single block and continu- 
ous machine advocates say 
fairly enough that there is no 
“best” type of equipment, and that 
each mill must be analyzed for the 
“most suitable” type of equipment. 
As a measure of suitability they 
propose just what we are all look- 
ing for—the lowest cost per ton, 
combined with proper quality. 


E will agree then that each 

mill must be analyzed in or- 
der to determine what equipment 
to install, and it is probable that 
a custom mill may have some of 
all types of equipment, while a 
process mill, drawing wire of more 
or less standard sizes for nails or 
fence might concentrate on one 
type as most desirable. 


+ + + 
UT how are we to determine 
this point for ourselves, and 
not feel that the opinion or recom- 
mendation we receive from the 
manufacturer’s salesman is not 
seen through tinted glasses? 
++ + 
E like to do this by dividing 
the operation into two parts, 
productive time and_ servicing 
time, and comparing the relative 
amounts of servicing—or non-pro- 
ductive—time required by the 
various types. This means ac- 
curate time studies or a logical 
analysis of the various operations 
in handling the wire during the 
process and a careful estimate of 
the time thus occupied. This 
done, the daily or hourly produc- 
tion possible may be closely cal- 
culated, and compared for the vari- 
ous types, and the proper type of 
equipment determined. 
+++ 
F we find that the various oper- 
ations in a cycle require a serv- 
icing time of 18 minutes on one 
type of equipment, and only 7 on 
another, we infer at once that the 
second type may be made to pro- 
duce two and one half times as 
much wire per hour than the first. 
A man can take off in a given time 
only as many bundles as he can 
service, and it makes no difference 
at all in his production what type 
of equipment is used, whether the 
blocks run fast or slow, or what 
the size of the wire is, as long as 
he has enough blocks to work on. 
++ + 
F one method requires 18 min- 
utes to service a bundle, and the 
working day is 600 minutes, it is 
clear that only about 33 bundles 
can be serviced a day. If the serv- 
icing time can be reduced to 7 
minutes, 86 bundles can be handled 
—over two and one half times as 
many, and the production increas- 
ed in proportion. In view of these 


figures, I think we can agree that 
handling during this operation is 
a very important factor. 
‘ +++ 
O, in order to compare two 


types of equipment, we have 
first to determine how efficiently 
the necessary servicing may be 
done, and then to compare the 
other factors surrounding the 
proper amount of equipment to 
produce the amount of wire indi- 
cated as possible. 
+ + + 
HE cost of drawing wire is 
made up of a number of fac- 
tors which may be expressed as 
follows: 
K=L+0+M-+I1-+R+E 
where 
K=cost per unit 
L=direct labor cost 
O=overhead cost 
M=repairs and maintenance 
on machinery 
I=interest on investment 
R=rental value of floor space 
E=losses, errors and defects. 


+ + + 
LL of these factors must, of 
course, be reduced to a unit 
cost—per ton or per 100 pounds as 
may be your custom. 
++ + 
HE direct labor cost is of course 
the expected earnings divided 
by the production in any given 
time. The rest of the factors vary 
with various plants, and must be 
determined in accordance with 
local conditions. 
+ + + 
O it will be seen that if we de- 
termine the values for each 
of these items either from our own 
experience or from a guarantee by 
the salesman, we can _ decide 
whether a lower cost installation 
using more floor space is superior 
to one costing more, but using less 
space. Also, we can see whether 
in some countries where seven 
cents a day is a fair wage, it would 
pay to put in expensive machinery, 
and how much the relative produc- 
tion of scrap influences the cost. 
++ + 
HERE is no “best” machine or 
type of equipment for all pur- 
poses—you have to figure out the 
factors for your own case your- 
self. 


(Please turn to page 362) 
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Copper Rod Rolling, Wire Drawing 





HIS paper is presented with 

the hope that it will provoke 
round table discussion of problems 
which are common to all present. 
On account of the limited time and 
the comprehensive subject to be 
treated there may be parts lack- 
ing in detail which no 
doubt will be brought out 
in the discussion. 


HIS paper represents 

the manufacturing 
practices as established 
at the American Electri- 
cal Works, Phillipsdale, 
R. I. and as all of the rod 
and wire equipment has 
been installed within 
four years it is thought 
represents modern prac- 


and Annealing 


By John R. McKean 


Supt., American Electrical Works, Phillipsdale, R. I. 


This paper presents the man- 
ufacturing practices of the Am- 
erican Electrical Works, Phill- 
ipsdale, Rhode Island, and as all 
the rod and wire equipment has 
been installed within the past 
four years, represents modern 
practice. VY V VY VY V VY 











tice. 
++ + 


T the start of a program to 

remodel the rod and wire de- 
partments a study was made of 
all operations, their sequence, 
handling problems, cost, etc., and 
an effort was made to develop a 
layout of equipment that would 
reduce handling and costs to a 
minimum, principally by the 
elimination of the heavy labor for- 
merly attached to these jobs. 

This study developed a layout of 
equipment such as illustrated in 
the schematic layout shown in Fig. 
No. 1. 


Me 


+ + + 


Rod Rolling 


ITH the cooperation of the 

copper refineries, bars of 
copper are piled cris cross in layers 
of one ton each and shipped to the 
plant so that they can be handled 
in ten ton lots to the copper bar 
storage which is located in the Rod 
Mill. (Fig. No. 2). 
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Fig. No. 2—Piled Copper Wire Bars. ca + +> 


HE rod mill equipment con- 
sists of two bar handling 
cranes, reheating furnace, bar con- 
veyor, roughing mill unit with me- 
chanical manipulator and repeater, 
intermediate and finishing train. 





The three mill units are driven by 
synchronous motors and are fully 
equipt with anti friction bearings. 
They are also equipt with a means 
of water cooling the passes and of 
removing the copper fumes and 
scales through tunnels to a settl- 
_ ing reservoir where the 
scales are recovered. 
+ + + 

» hac rolling operation 

consists of reducing 
a cast copper wire bar of 


approximately 4”x414” 
section to a copper rod 
suitable for drawing 


wire. During this opera- 

tion the crystal struc- 

ture is changed as 

illustrated in Figs. No. 
4. No. 5. 

+ + + 

HE copper bars of nominal 250 

lb. weight are handled in one 

ton lots by a jib crane to the charg- 

ing table at the back of the re- 

heating furnace and are advanced 


+ + 





Fig. No. 3—General View of Rod Mill. + 

















Fig. No. 1. 
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Fig. No. 4—Photomicrographic Section of Copper 
Wire Bar. Magnified. . + 
through the furnace by a hydrau- 
lic pusher operated from the mani- 
pulator platform at the rate of roll- 
ing. The furnace has a capacity 
of 110 bars which are heated in 
three distinct zones until they have 
reached a rolling temperature. 





middle rolls and the bottom and 
middle rolls. After the bar has 
passed through its first reduction 
which is arranged between the top 
and middle rolls it is manually re- 
turned through a pass arranged 
between ithe middle and bottom 
rolls when it is received on a me- 
chanical manipulator and trans- 
ferred to the third pass which is 
between the middle and upper rolls 
again. This operation is repeated 
six times until the bar is reduced 
to a one inch square section as it 
emerges from the last pass of the 
roughing mill and automatically 
repeats itself by turning into the 
bull head rolls from which it em- 
erges as a modified flat oval and is 
guided down a trough to the first 
pass of the intermediate and 
finishing train which consists of 
nine stands of two high rolls. As 





Fig. No. 5—Photomicrographic Section of Copper 
Rod. Magnified. + a 7 + 


tor and passed back through the 
next set of rolls. This operation 
is repeated until the rod is reduced 
through alternate squares and 
ovals (Fig. No. 6) to the required 
size of finished rod and emerges 
from the last pass at 1,870 ft. per 
minute and at about 1,000°F. pass- 
ing through a pipe which guides 
it to the automatic coiler. 





Fig. No. 6. + + + + 


HE furnace is oil fired, auto- 
matically controlled and under 
the supervision of the roughing 
mill roller who advances the bars 
through the furnace as required. 
The heated bars are discharged 
from the end of the furnace, hav- 
ing attained a temperature of ap- 
prox 1600°F., on to a conveyor 
which carries them to and ad- 
vances them through the first pass 
of the roughing mill. 
+ + + 
HE roughing mill unit consists 
of a three high stand of rolls 
motor driven through a set of 
pinions. The passes are arranged 
to match between the top and 
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+ . . + . * 


the rod leaves the 1st intermediate 
pass it is automatically repeated 
through the second set of rolls and 
at this point is caught by a opera- 





Fig. No. 7—Magnified Surface Showing Cracks. 


7 + . + . 
HE increased length of the rod 
caused by its reduction dur- 

ing rolling is run out on the loop- 
ing floors, which are on each side 






































Fig. No. 8—Seam in Surface of Rod. Magnified 100 X. Fig. No. 9—Effect of Seam in Rod as 


of the mill, and its continued 
growth limited by the gradual in- 
crease in roll diameter which is in 
effect rolling at a greater foot per 
minute speed. 
+ + + 
HE advantages gained from the 
anti friction bearings are re- 
duced power consumption, ease of 
roll adjustment and in uniformity 
of rolled section. 
+ + + 
HE number of passes given a 
rod is dependent on its finish- 
ed size and are varied from ten for 
34” vod to 16 for 14” rod and the 
reductions varied frem 40% in the 
bar section to 10% at the finishing 
roll. 

This operation represents an 
average production of 12 tons per 
hour of 5/16” rod running a single 
line in the finishing mill with a 
long time average scrap loss of less 
than 14 of 1%. 





Fig. No. 11—General View of Rod Cleaning Unit. 


October, 1932 


Apvearing in a Drawn Wire. Magnified 
3X. 


+ 


OME of the defects in rolling 
which can cause defective wire 

are cracks in the rolled bar section 
(Fig. No. 7) caused by too low a 
heat in the bar preventing the 
metal from flowing during rolling. 
This defect is very rare as the bar 
temperatures are so closely con- 


trolled. 
++ + 


MPROPER adjustment of the 
passes and the consequent over- 
filling may produce seams in the 
rolled section which are _ not 
obvious to the eye in the finished 
rod, but cause serious trouble in 
wire drawing. This condition is 
illustrated in Figs. No. 8 and No. 9. 
+ + + 


CCASIONALLY a _— defect 
similar to Fig. No. 10 is noted 
which is the inclusion of iron, steel 
or other foreign material. 
This defect usually results in a 
break in the wire. 


Fig. No. 12—Electric Truck and Skid of Rods. 


Fig. No. 10—Magnified 3 X. + + + 


HE rods are removed from the 
coilers to a conveyor which 
carries them through a tank of 
water for cooling in preparation 
for handling in the rod storage. At 
the end of this conveyor tie wires 
are applied to the bundles which 
are then handled by a crane either 
to the cleaning tanks or to storage. 


The finished rod produced by 
this treatment is approximately 
32,500 Ibs, per sq. in. tensile 
strength and has an average 
elongation of 39%. 


+ + + 


Rod Cleaning 


HEN the rods come from the 

rod mill they are coated with 
a black oxide and scale which they 
receive during rolling by contact 
of the hot copper and air. The 
equipment of the cleaning house 
consists of a duplicate unit of acid 





en 











tanks, washing tanks, grasshopper 
cranes, an electroplating unit, rod 
pointer and scarfing saw. The 
black oxide is removed from the 
rod by immersion of the rod in a 
solution of 3 to 5% sulphuric acid 
and water. The rods are placed on 
special bronze rods or sticks in one 
ton lots, handled by the grasshop- 
per cranes and placed in the lead 
lined wooden tanks for about 30 
minutes. The pickling solution is 
maintained at a temperature of 
130°F. by means of a steam jet 
and with a maximum copper con- 
tent of 8%. The best cleaning 
condition is with the 3 to 5% acid 
content at 130°F. but this may be 
increased to 10% acid at about 
160°F. with equal results. 


+ + + 
FTER the rods are removed 
from the pickling solution 


they are thoroughly washed by 
the impingment of a stream of 
water at 180 lbs. per sq. in. pres- 
sure directed at the coils, as they 
are suspended from the crane 
hook, to completely remove loose 
oxide scale and acid and are then 
immersed in a hot water alkaline 
solution to neutralize any remain- 
ing acid and provide a protection 
against further oxidation until the 
rods are drawn into wire. 
++ + 


is connection with the operation 
of the cleaning tanks the copper 
content of the solution is controll- 
ed by the intermittent operation of 
an electroplating outfit. The clean- 
ing solution is pumped to the top 
tank of a series of tanks arranged 
in cascade, the solution returning 
to the cleaning tanks by gravity. 
These tanks are equipt with sheet 
lead anodes and copper plate cath- 
odes and operate at 6 volts in 
series from a 2,000 ampere hour 
motor generator set. The copper is 
plated from the circulated solution 
to the copper sheets and the copper 
content of the solution kept uni- 
form by periodical analyses and 
the intermittent operation of the 
generator. 
++ + 

T the completion of the rod 

washing and coating the rods 
are placed on skids ready for re- 
moval to the wire drawing depart- 
ments by electric tractor (Fig. No. 
12). While on these skids the rods 
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are either pointed in preparation 
for threading the dies or scarfed 
on each end at an angle of 26° in 
preparation for brazing at the me- 
chines when it is desirable to draw 
the wire in longer lengths than the 
nominal 200-250 or 300 lb. coils. 


Wire Drawing 
HE wire drawing departments 
are divided in three subdivi- 
sions by the natural classification 
of equipment used in the operation. 
Coarse— 
(Sizes No. 4 B & S and Coarser) 
Intermediate— 
(Sizes No.5 B &S to No. 20 B&S) 
Fine— 
(Sizes No. 21 and Finer) 





blocks are mounted. 
13). 

There is nothing in particular 
novel about this installation as it 
represents the first principles of 
wire drawing which every one 
knows. 


+ + + 

IZES No. 5 B & § to No. 12 
B & § are drawn on continu- 

ous machines of Waterbury Far- 
rell Fdy. & Machine Co., manufac- 
ture. These machines are five, 
seven and eight die and finish at 
1,000, 1,450 and 1,800 ft. per 
minute respectively. The draft on 
these machines is varied with the 
number of dies required to finish 
the range of sizes suitable for each 
machine dependent on the starting 


(Fig. No. 





IZES No. 
4AB&S 
and coarser 
are drawn 
on single 
hole blocks 
because of 
the very few 
holes requir- 
ed to finish 
a wire size 
from the 
rod, the fre- 
quency of 
the coils 
running out 
due to the short lengths drawn and 
the low fixed charges on this unit 
of equipment which is a very im- 
portant factor in the cost of pro- 
duction. 

The blocks are arranged in 
benches of eight blocks each which 
are driven from a motor through a 
horizontal shaft and bevel gears 
to vertical spindles on which the 








Fig. No. 13—Section of Block Bench. + aa o a + 


rod size. 
¥ ae maximum reduction pos- 
sible in drawing copper in a 
single draft is slightly better than 
50% in a soft rod, and 35% in 
successive drafts can .be made 
without serious trouble but as 
these machines are designed and 
built with an increase in speed of 
30% between drawing heads the 





Fig. No. 14—General View of Wire Mill Showing Waterbury Machines. + 6 +. 

















Fig. No. 15—General View 10 Draft A E W Continuous Machine 
Showing Drives. + + > + ss oe 


reductions are limited to 20.7% 
(normal Brown and Sharpe reduc- 
tion) permitting approximately 
5% slip, which is ample safety 
factor due to the nature of the 
stock being worked and the varia- 
tions which naturally occur in die 


sizes while being worked. 
++ + 


HESE machine units are as 
illustrated and have as auxil- 
liary equipment a roll pointer, 
string up machine for threading 
the dies, brazing machine for 
brazing the rods together with 
silver solder so the wire can be run 
in longer lengths than the nominal 
bar lengths, take-up spooler and a 
stripping hoist. 

These machines are driven with 
alternating current motors 
through a gear reduction unit to 
the main shaft of the machines 
and through hardened and ground 
spiral bevel gears to the horizontal 
drawing roll shafts. The gear 
housings are totally inclosed and 
the gears are lubricated by a cir- 
culating oil system. 

The machines are built with a 
complete solution system integral 
but in this battery of machines a 
central system is employed with 





the advantage that one controlled 
solution is used on all machines, 
eliminating any temperamental 
idea which some wire drawers are 
apt to have regarding solutions, 
and the added cooling effect given 
to the compound by circulation. 
++ + 
HE overall average production 
for these machines operated 
with one operator per machine is 
as follows :— 


No. 5B&S 1,780 Lbs. per Hr. 
No. 6B&S _ 1,980 Lbs. per Hr. 
No. T7B&S 1,650 Lbs. per Hr. 
No. 8B&S§S 1,700 Lbs. per Hr. 
No. 9B&S _ 1,450 Lbs. per Hr. 
No.10B&S _ 1,280 Lbs, per Hr. 
No. 11 B&S 1,200 Lbs. per Hr. 
No.12B&S _ 1,100 Lbs. per Hr. 


There production figures are 
long averages and represent total 
efficiency of machine, auxiliary 
equipment and operator. 

++ + 
IZES No. 12 to No. 15 B&S 
are drawn on machines which 
were developed and built at the 
American Electrical Works. These 
units consist of a ten draft con- 
tinuous machine, roll pointer, 
string-up machine, brazer, spooler 

and stripping hoist. 


Fig. No. 16—Front View 


10 Draft A E W Continuous Machine. oe 


The drawing rolls of these ma- 
chines are _ individually motor 
driven and finish at a speed of 
2,800 Ft. per minute. The wire is 
reduced from a rod through the 
Brown & Sharpe reduction. 

These machines have their own 
solution systems, the compound be- 
ing pumped directly to the dies 
only and as these machines operate 
with no slip between the drawing 
rolls and wire there is very little 
heating up of the wire and com- 
pound is used in very small quanti- 
ties. The solution attains a tem- 
perature of about 110°F. when the 
machine is worked to capacity. 

++ + 


IZES No. 16 to No. 20 B& § 
are finished on machines 
similar to the machine described 
above the only exception being in 
the process size of wire used, this 
being drawn on the Waterbury 
Machines in sizes No. 6 for No. 16 
or No. 10 for No. 20, the straight 
Brown & Sharpe draft being used 
throughout. 
++ + 


Wire Drawing Solution 
HE compound plays a very im- 
portant part in the successful 





Fig. No. 17—Waterbury Farrel 12 Die Upright Roll Machine. + + 
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Fig. No. 18—Waterbury Farrel 16 Die Fine Wire Machine. 











Fig. No. 19—2/0 Hard Drawn Fig. No. 


Copper. Magnified 100 X. + + Copper. 


operation of wire drawing ma- 
chines at high speed. The com- 
pound usually consists of an emul- 
sion of soap, tallow and water and 
in using commercial grades it has 
been determined that if the fat 
content is maintained at 3 to 4% 
satisfactory results may be expect- 
ed. Very good results have also 
been obtained by the use of a mix- 
ture of 2 Vegetable Oil 1 Soap and 
75 Water. 


+ + + 

Dies 
UNGSTEN Carbide dies are 
used entirely on all coarse and 
intermediate sizes of wire in sizes 
.057 and coarser but present a 
problem as to expected life 


NYS op 


io 2) 


20—No. 2 Hard Drawn 
Magnified 100 X. + 


B & S Decimal Life 
Size Size 


250 
204 
182 
162 
144 
128 
114 
021 
091 
-081 
072 
-064 
-057 


Total 


140,000 Lbs. 


120,000 
108,000 
100,000 
92,000 
84,000 
78,000 
56,000 
37,000 
19,600 
14,000 
10,000 
6,000 





831,000 Lbs per Die. 


Fig. No. 21—No. 8 Hard Drawn Fig. No. 22—No. 14 Hard Drawn 
Copper. 7 ‘ + 


+ Copper. Magnified 100 X 


7 advantages gained by the 
use of tungsten carbide dies 
over chilled iron dies are greater 
production per machine unit, 
greater efficiency from labor, more 
uniform gauge, ability to draw at 
higher speeds and decreased cost 
of die maintenance and replace- 
ments. 


+ + + 


Fine Wire Drawing 


IZES No. 28 and finer are 
drawn on Waterbury Farrel 
twelve die upright roll machines at 
a finishing speed of 2,500 Ft. per 
minute. The process wire is taken 
from the larger machines 








in combination with the 
wire drawing solutions. 


At present dies are being 
finished with bearing 
lengths of one half the dia- 
meter of the hole, with a 
16° included angle in the 
reduction area and a 45° 
angle in the approach, the 
defined corners being 
rounded off when polished. 

These dies are cut on 
semi automatic machines 
where the angles are set, 
the cut being made with an 
abrasive charged drill at 
about 60,000 R. P. M. 

These dies are started at 
1“ undersize and are taken 
out when 1% oversize and 
our experience has produc- 
ed the following produc- 
tions. I have been lead to 
believe that values are low 
and therefore would wel- 
come any comparisons or 
suggestions as to improved 











at a size to finish the re- 
quired size in twelve reduc- 
tions. Diamond dies are 
used entirely in combina- 
tion with a solution of 
white soap and water. 


++ ¥ 


IZES No. 28 and finer 
are drawn on No. 1A 
Waterbury 16 die machine 
at a finishing speed of 3,000 
to 3,500 Ft. per minute. 
The process size is varied 
as in the twelve die ma- 
chines dependent on the 
size to be finished. As the 
greatest production from 
this unit is in size No. 30 
B&S, No. 14 B&S is used 
as a process size this being 
drawn on the A. E. W. 10 
die continuous machines. 


Diamond dies and white 
soap solution are used on 
these machines and the in- 
termediate reductions fol- 
low the Brown & Sharpe 








life. Fig. No. 23. 
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Fig. No. 24. . + + ‘ 


S any drawing operation tends 

to harden copper the more 
working the metal gets the finer 
its crystal structure. By referring 
back to the photo micrographs 
showing the structure of the cast 
bar and finished rod you will see 
the crystal size with which we 
start and below for purposes of 
comparison photo micrographs are 
shown at various stages of draw- 
ing. 

++ + 


S an illustration of a few of 

the defects which can de- 
velop during drawing the spikes 
on the wire (Fig. No. 23) will 
show what can be caused by im- 
properly reamed dies or by improp- 
er drafting. You will note from 
the dimensions which were ob- 
served at 90° the effect of the un- 
equal stresses also from the par- 
rallel photo micrograph the un- 
even crystal structure (Fig. No. 
24) indicating that the surface of 
the wire has been worked harder 
and elongated more than the 
central portion. 


+ + + 


[D>LUGGED dies causing breaks 

as shown by the five speci- 
mens (Fig. No. 25) can be caused 
by seams in the wire, slivers, 
scales or by the dies cutting out. 
The combination of the oils or 
tallow with this collection piles up 
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in the back of the die until the ten- 
sion required to pull the wire 
through is greater than the 
strength of the wire with the re- 
sultant break, 


+ + + 


Annealing 


NNEALING is the art of heat 

treating to relieve the strains 
set up in the metal due to working, 
increasing the elongation and size 
of crystal in the metallic structure. 
The operation is divided into two 
classes by nature of the equipment 
employed, coarse and fine. 


++ + 


HE coarse wire annealing is 

performed in an automatically 

controlled oil fired car type furnace 
of Kenworthy manufacture. 

This furnace is constructed with 
two elevator rams working in the 
well of the furnace on which are 
mounted the loading platforms. 
The well is filled 
with water provid- 
ing a seal for the 
retort and the car 
which houses ‘the 
retort is traversed 
over the _ loaded 
platforms when 
they are in their 
down position, re- 
gistering over the 
load of wire with 


Fig. No. 25—Effect of Plugged Dies. a © 


+ + 


tort. The work is raised by the 
elevators into the retort where it 
remains for the annealing period. 


These furnaces are operated at 
a temperature of 1200°F. at the 
pyromometer tip which is located 
on the inner side of the retort 
about 18” from the top. The 
burners being automatically con- 
trolled by a potentiometer control 
and recorder. 


When the charge of wire, about 
10,000 Ibs., is put in the retort the 
temperature drops about 150°F. 
which is regained in about forty 
five minutes. The usual anneal- 
ing time for this quantity of wire 
is one hour and twenty minutes. 


The wire is usually graded be- 
fore packing on the loading plat- 
form, the coarser wire is placed on 
the top of the heat because of the 
slightly higher temperature ob- 
tained at this point, and the assur- 








the center of the re= Fig. No. 26—Kenworthy Car Type Annealing Furnace. + =< 
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ance of complete annealing while 
the finer wires are placed at the 
bottom of the load to prevent 


sticking caused by excessive heat. 
++ + 


LTHOUGH this in a non oxi- 
dizing furnace certain added 
precautions are necessary to in- 
sure bright wire. After the load 
of wire is lowered into the well 
sufficient time should elapse to 
permit the escape of all air trap- 
ped in the coils or reels. Dry 
steam is injected into the retort 
so that there is a slight pressure at 
the vent at all times thereby pre- 
venting the intake of air during 
the annealing cycle. When the 
charge is lowered into the cooling 
water the temperature of the 
water will rise rapidly. Cold 
water is flooded into the well dis- 
sipating the heat stored in the 
work, which is left in the well 
cooling until it has reached a tem- 
perature of about 110°F. when the 
work is considered cool enough to 
handle and well below an oxidiz- 
ing temperature when exposed to 
the atmosphere. 
At certain humid seasons of the 
year it has been found advantage- 


ous to add to the water a small 
amount of tallow solution on the 
theory that the wire gets a very 
thin protective coating. The re- 
sults obtained justify the theory. 
As a- further precaution 
against oxidization of discolora- 
tion after annealing all the finer 
sizes of wire in coils and all wire 
annealed on iron reels is treated 
in a vacuum oven, which removes 
all traces of water which would 
naturally be trapped between the 
strands and cause discoloration if 
permitted to lay around any 
length of time before being used. 


+++ 
INE wire is annealed in an 


electrically heated furnace, 
the retort being heated by an 
upper and lower set of heating 
units. The lower row of heaters 
is on constantly and is operated 
by hand switches as variations in 
the annealing heats may be de- 
manded, the upper tier being on 
automatic control. 

This unit is arranged in a circle, 
the annealing pots being mounted 
on trucks with a water seal in- 
tegral. The wire is loaded on the 
trucks and a cover lowered over 
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Fig. No. 


27—A E W Fine Wire 
Furnace. o - + 


Annealing 
7 

the wire and into the water seal by 
a jib crane and hoist which swings 
on the same radius as the center of 
the gauge of the rails on which the 
trucks are mounted. 

Air is excluded from the pots by 
the injection of gas into the cham- 
ber prior to entering the retort. 

(Please turn to page 362) 
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Fig. No. 29—Sections of Annealed Wire at Varying Temperatures. 
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By R. B. Whyte 


Patenting of Rods and Wire 


General Supt., The MacWhite Company, Kenosha, Wis. 





OY gil is patenting? It is the 
heat treating of a carbon 
steel to produce a sorbite struc- 
ture. In order to produce a sor- 
bite structure the steel must be 
heated well above the critical tem- 
perature and then cooled at a 
definite speed. 
++ + 


HERE are many different 

types of furnaces in patenting. 
All will do patenting if they are 
operated to produce a_ sorbite 
structure. There are many dif- 
ferent types of fuels used. All 
fuels are suitable provided they 
do not create, around the steel 
being patented, an oxidizing 
atmosphere causing excessive sur- 
face decarburization. Slight sur- 
face decarburization is not objec- 
tionable, for this seems to aid 
diffusion. 

+++ 


N order to get uniform patent- 

ing, the control of temperatures 
must be accurate and uniform. 
The speed at which the material 
is drawn through the furnace 
must be uniform and con- 
stant. Equipment for re- 
gulating this speed must be 
capable of giving any speed 
between the low and high 
of the range required. 


+ + + 


HE object of patenting 
is to produce sorbite 
structure in the _ steel. 
Sorbite is a structure that 
in cold drawing has free- 
dom to yield to deforma- 
tion in any direction. It is 
the structure that will sub- 
mit to the greatest amount 
of cold drawing and at the 
same time retain maxi- 
mum toughness. 
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In Order to Get Uniform 
Patenting, the Control of 
Temperatures Must Be 
Accurate and Uniform. 


A Description of Differ- 
ferent Sorbite Structures 
Resulting From Changes 
tn Heat Treatment. v wv 


HOTOMICROGRAPH (Fig. 1) 

illustrates the typical fibrous 
structure of a cold drawn wire of 
0.75% carbon content. The ulti- 
mate tensile strength of this ma- 
terial is 265,000-275,000 lbs. per 
sq. in. and the torsions on 100 di- 
ameters average 40. This wire 
received approximately 80% re- 
duction in cross-sectional area in 
being drawn 5 holes from the pat- 
ented state. 


++ + 


THER structures can be ob- 
tained by running’ wire 


through a patenting furnace and 
if great care is not taken they 





Fig. 1—Magnifications—200. — + +e + 


often are obtained. Lamellar 
pearlite is one of these structures 
and is obtained either by not 
heating to a high enough temper- 
ature or cooling too slowly. 


+++ 
0.50% Carbon Material 


IGURE 2 and Figure 4 are good 

examples of structures obtain- 
ed by subjecting metals of the 
same constitution to different cool- 
ing rates. 


+ + + 


N figure 2 the metal cooled more 

slowly; the structure consists 
of lamellar pearlite, sorbitic pearl]- 
ite, some sorbite and considerable 
free ferrite at the grain boun- 
daries and within the grains. In 
figure 4, sorbite and sorbitic pearl- 
ite are the predominant constitu- 
ents—a minimum of free ferrite 
is present, the more rapid cooling 
preventing its precipitation and 
retaining it in solid dispersion with 
the pearlitic constituents. Figure 
4 is a very desirable patented 
structure. 


+ + + 


HOTOMICROGRAPHS 
Fig. 2 and Fig. 3 il- 
lustrate the grain structure 
of a longitudinal section of 
0.50% carbon steel, pat- 
ented at 1700° F. (927° C.) 
and _ air-quenched. The 
physical properties of this 
material in the patented 
state follow: 

Ultimate Tensile Stress 
—110,000 to 120,000 Ibs. 
per sq. in. 

% Elongation on 10”’— 
10%-15%. 

% Reduction in Area at 
+  Fracture—45%-55%. 


WIRE 








Fig. 2—Magnifications—200. 7 & 








Fig. 3—Magnifications—1500. + > a * _ 





HOTOMICROGRAPHS Fig. 4 
and Fig. 5 illustrate the grain 
structure of a longitudinal section 
of 0.50% carbon steel, patented at 


1832° F. (1000° C.) and quenched 


in molten salt maintained at a 
temperature 890° F. (477° C.) 
The physical properties of this ma- 
terial follow: 

Ultimate Tensile Stress—125,- 
000-135,000 Ibs. per sq. in. 

% Elongation on 10”—7%- 
12% 

% Reduction in Area at Frac- 
ture—45 %-55%. 


Fig. 4—Magnifications—200. eo + 


HIS structure, while lending 

itself readily to cold drawing, 
does not make a tough wire be- 
cause it does not have that free- 
dom to yield to deformation in any 
direction. Consequently, when 
that freedom to yield is not in the 
direction of the flow caused by 
cold drawing, the structure tends 
to separate causing minute cracks. 


5 in cn 
ROPERLY patented wire has 
very definite physical proper- 
ties. For a given carbon content 
wire the tensile strength will be 





between close limits. When the 
wire is fractured in the tensile 
test, the reduction in cross-sec- 
tional area at the fracture will be 
quite constant. When wire is 
drawn from steel having sorbite 
structure, the increase in tensile 
strength due to cold drawing is 
very constant. Therefore, the 
tensile strength of the finished 
wire can be pretty well determined 
by knowing what additional ten- 
sile strength a given per cent re- 
duction in cross-sectional area will 
add to the tensile strength of the 
patented wire. 





Fig. 5—Magnifications—1500. > + > ae * 
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.4.All wire meets the most exacting requirements 4 a 4 


fi VY Enameled Wire 
- “TES has been devel- 
oped to replace single silk covered 
and single silk over enameled wire 
in the winding of small motor 
armatures, fans, high frequency 
radio transformer coils and other 
apparatus where high insulation 
values and ability to resist abrasion, 
are prime factors. 


AAA 


Enameled Wire 

is covered to 
the same dimensions as the fabric 
covered wires, and can therefore 
be wound without changes in arma- 
ture slots, bobbins or winding jigs. 


AAA 


AAA 


Will withstand softening in the 
varnish dipping and baking oper- 
ations. 

AAA 
Requires little or no change in 
winding practice. 

AAA 


Costs substantially less than the 
silk covered wire. 


AAA 





GENERAL VIEW OF PLANT, WINSTED, CONN. A A A 


Products of leakage currents attack insulation and shorten the life of the coil. A A 


The only test indicating what the leakage loss in a winding may be is the test in 


mercury, which reveals the weak spots in the enamel covering. A A A 


Our method of testing all wire by mercury test before shipment is calculated to 


give the user the highest degree of protection. A A A 


ALL WIRE 


We would be pleased to quote 
on your requirements. 


WINSTED INSULATED WIRE COMPANY 





Incorporated 


Winsted, Connecticut 


LTS SAMI TE STE, 
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Specially Processed Copper Wire... 


a aa Electrolytic and Oxygen Free a a 4 








AERIAL VIEW OF PLANT OF HUDSON WIRE CO., OSSINING, N.Y. & 4 A 
vo Vv VW FINE WIRE MANUFACTURERS V V ¥ 


High Conductivity Electric Wire 


High Brass, Low Brass, Zinc 99.99+ and High Tensile Zinc, Commercial Bronze 

Phosphor Bronze, Pure Tin, Lead, Antimonial Lead, Cadmium, 10%, 18% and 30% 

Nickel Silver, Silver Plated Copper, False Gold and Special Brass and Bronze 
Alloys to Specification. 


Brass, Steel, Nickel Silver, Copper and Phosphor Bronze 


Silver Plated Copper, False Gold and Copper 


Copper, Bronze, Zinc, Lead and Aluminum 


Zinc, Tin, Lead, Cadmium, Copper, Bronzes, Nickel Silver, Aluminum and other wires 
to specification. 


Copper, Brass, Nickel Silver, Zinc, Lead, Phosphor Bronze and other wires 
to specification. 


copper wire is drawn by 
the / of 
Ossining, N. Y., who have been 
specialists in the manufacture of 
fine wires for over thirty years. & 


The best grade of copper drawing 
stock is used, insuring the maxi- 
mum conductivity. & A A 


A process of drawing and an- 
nealing is used which produces a 
wire unusually smooth, clean and 
uniform in color for enameling and 
other purposes. A A A 


Painstaking care in the selection 
and maintenance of dies guarantees 
a product accurate to gauge and 
resistance. A A A 


Expert annealing of the wire pre- 
vents unnecessary breakage when 
winding the wire into coils). & A A 


If you, too, have a specific problem 
demanding wire of exact require- 
ments, write to us about it. A A A 


It costs nothing and involves you 
in nothing. & A 


We can serve you quickly and economically. 
Send in your specifications for a quotation. 


HUDSON WIRE COMPANY 


Ossining, N. Y. 


Estab. 1902 Successors ROYLE & AKIN 


Estab. 1902 


ee 
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ATENTING can be done at a 
wide range of temperatures 
above the critical temperature. 
The reason for this is that patent- 
ing is a temperature-time process. 
If the temperature is high the time 
can be low and if the temperature 


is low the time must be high. 
+++ ; 
O far we have not considered 


the cooling in the patenting 
operation. The control of.the rate 
of cooling is really that part of the 
patenting operation that deter- 
mines the structure, namely sor- 
bite. 
++ + 
HAT is sorbite? The Metal- 
lurgist will perhaps answer— 
“sorbite can be considered that 
constituent of steel which exists 
as one in cooling steel from a tem- 
perature above the critical to at- 
mospheric and is characterized by 
a uniform dispersion of the parti- 
cles of ferrite and cementite which 
constitute the steel.” 
++ + 
HOTOMICROGRAPHS Fig. 6 
and Fig. 7 illustrate the grain 
structure of a longitudinal section 
of 0.75% carbon steel, patented at 
1850° F. (1010° C.) and quenched 
in molten salt maintained at 890 
F. (477° C.) The physical prop- 
erties of this material follow: 
Ultimate Tensile Stress—150,- 
000-160,000 Ibs. per sq. in. 
% Elongation on 10”—7%- 
10% 
% Reduction in Area of Frac- 
ture—25 % -35%. 


Fig. 6—Magnifications—200. +. ~ 


OW that we know just what 

sorbite is, how are we going 
to get it? In the first place we 
must get that dispersion of par- 
ticles of ferrite and cementite by 
heating the steel well above the 
critical temperature because the 
higher the heat within practical 
limits, the more complete the dis- 
persion. The period of time to 
keep the stee] at this temperature 
depends upon the amount of grain 
growth desired. 


+++ 
E still have a job on our 
hands. The uniform disper- 
sion of particles of ferrite and 
cementite is now complete but the 
steel is at a temperature at which 
they are in solid solution. The 
job is to keep this uniform disper- 
sion when the steel has cooled to 
atmospheric temperature. This 
can be done by controlling the rate 
of change in temperature of the 
steel in passing through the 
critical range. This operation must 
be definite and constantly uniform. 
Therefore, the steel in passing 
from the high temperature of the 
furnace must be submerged in a 
quenching medium, the tempera- 
ture of which is kept constantly 
uniform at a definitely controlled 
point. 
, ++ + 
HE usual quenching medium is 
lead or salt. Lead dissipates 
heat rapidly by conduction; salt 
by convection. Advocates of salt 
claim that it is more desirable be- 
cause the dissipation of heat by 








convection adjusts itself readily to 
changes in mass. In other words, 
when a larger size wire is quench- 
ed in salt the dissipation of heat 
is increased by convection and the 
rate of change through the critical 
range is kept uniform. 
+ + + 
N checking the structure of pat- 
tented wire, it is absolutely 
necessary to use high magnifica- 
tion. At low magnification the 
structure may give the appearance 
of sorbite which is only partially 
present. 
+++ 
¥ is also very advisable to al- 
ways use the same magnifica- 
tion in checking for sorbite. 
++ + 
ATENTING is a temperature- 
time operation and must be 
kept uniform. Any slight change 
in temperature or time produces 
slight differences in the resultant 
structure. Uniformity, therefore, 
is all important. 





Stenographic Copies 
of the 
Discussions on All Papers 
Presented at the 
Association Meetings 
Are Obtainable 
At $2.50 Each 
From 


THE WIRE ASSOCIATION 
17 East 42nd Street New York, N.Y. 














Fig. 7—Magnifications—1500. + + + + + 
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Wire Mill Cost Records 


By R. F. Cohn 


Factory Manager, Reynolds Wire Co., Dixon, Ill. 





HE purpose of a wire mill is to 

make money. The manage- 
ment of a wire mill is faced with 
maintaining a favorable margin 
between costs and selling prices. 
To accomplish this, the cost of 
each product and of each step in 
the processing of each product 
must be known in detail. Pur- 
chase of new equipment, exten- 
sion of sales effort and remunera- 
tion of personnel must depend up- 
on estimates based upon such cost 
records. 


+ + + 


HE object of this paper is to 
suggest to the members of 
the Wire Association a simple cost 
system that can be applied to wire 
mill work and a graphical method 
that gives a daily record of cost, 
quality or quantity. These meth- 
ods are not entirely new, but their 
simplicity and usefulness should 
appeal to wire mill men who real- 
ize that their present partial 
records are not quite all that is de- 
sired. 


+ + + 


A complete record of operations 

should consist of cost fig- 
ures, quality figures, comparisons 
shown by graphs and explanations 
of anything unusual connected 
with the operation during the per- 
iod covered by the report. Records 
used for making comparisons are 
of much greater value if they con- 
tain notes of important changes 
in materials, processing or ac- 
counting. 


a oe 
Cost Records 


O serve as an example, let us 
consider what would be re- 
quired to make a control record 
of the production of 20 ga. liquor- 


A description of a simple 
cost system that can be 
applied to wire mill work 
and a graphical method 
of daily records of cost, 
quality or quantity. 


finished (copper coated) steel wire. 
We shail assume that the wire has 
been drawn from No. 5 rod to No. 
13 ga., annealed in pots at 13 ga., 
pickled, drawn to 19 ga., bright 
annealed, copper coated and drawn 
to finished 20 ga. wire. The cost 
figures will be used as illustrations 
only, and will bear little relation 
to usual actual costs. A setup as 
shown in Table 1 is suggested. 


“J-O determine the detailed items 
| of cost of each operation a 
series of account numbers is used. 
Table No. 2 shows an abbreviated 
list of account numbers for the 
Cleaning Department. The first 
digit from the left shows the de- 
partment number, the second digit 
indicates classification into labor, 
supplies, etc., and the third digit 
specifies the particular item. For 
instance, Account No. 143 is a 
Cleaning Dept. (No. 1) number re- 
ferring to supplies, (4) the par- 
ticular item (3) being shown by 
the key sheet to be lime. 


+ + + 


ET us study the use of “varia- 
tion factors” for the Cleaning 

















Table No. 1 
Cost per ton of making 20 ga. Coppered Wire: 
Dept. Variation Cost per 

Average Cost Factor Ton 
| 0% See One eee aise Mere eee) Oa Te eee Ne dee $38.20 
WECCAD Ue Olt TOUS 196 o-oo soca eee eos eke 38 
Dept...) Cleaning @ Bakite. -........2..:......2.......: $240 0.80 1.92 
Dept. 2 Rod Bench No. 5 to No. 13 ...................- 6.00 1.10 6.60 
DCR. a AMeMNnNe VS OR. ooo. osc scene cde aces 4.00 1.00 4.00 
Dept. 1 Cleaning & Baking 13 ga. _.................. 2.40 1.00 2.40 
Metal loss cleaning 13 ga. 1% ..................0..----- 51 
Dept. 6 Intermediate Machines .......................... 15.00 0.90 13.50 
Dept, S Brignt Aunealine -....2........- cc. ccsc cence 6.00 1.00 6.00 
Dept: 9 Conner COMUNE ii. .02.50c..ccccdis snaccccccnsuesce as 6.80 0.90 6.12 
1S WT PG 9 | Sn ae 10.00 0.90 9.00 
nr ages | hh er cr rc i ene Ree ieee Sr 1.00 1.00 1.00 
‘Total WMianutacturing Cost per tei. ..<- 2c. ee ie $79.63 
HE variation factor is required House. These factors convert the 


where several different sizes 
or types of wire are handled by a 
department. For instance, the 
Cleaning Department pickles both 
rods and annealed wire. It obv- 
iously costs less to clean a ton of 
rods than a ton of 13 ga. wire. The 
average cost multiplied by the 
“variation factor” for that gauge 
gives the cost of a_ particular 
gauge. The method of obtaining 
these factors will be shown later. 


average cost for the month into 
the cost of processing a particular 
gauge during the month. If only 
rods are cleaned, the actual cost 
is the average cost. If rods and 13 
ga. wire are cleaned, the rods will 
cost less than the average, and 
the wire more than the average 
due to greater labor, acid lime, etc. 
A simple use of the factors is 
shown in Table 3. 
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Table No. 2 





Cleaning & Coating Dept. 
Dept. No. 1 

Total Cost per Quantity 

Cost Ton per ton 
DIRECT LABOR: 
(| | be SS ee fee eae eee een ea eet aes 
INDIRECT LABOR: 
LE 0 SEE eee ena ene ame i wees Bea i 
Sa I, UT rn Sc nc Cee coeerecncstecs & rep ecetnnedbvae=s 
Se IE ROR go So on, npcbep sSepnivonny  epseseteneneeet- 
ee RT I 58 BC Lace eant peewee.» “ebceedmeneercehns ga gerestestncsee= 
MAINTENANCE: 
eT EONS 350 oo oe 8 5 Se & poner enc beemn pl omberecbamateaven 
132 Acid tubs ........ eS ta ech Re hh re sien, Sapeicbiniieae 
I IPO cae cue a Se * dak Sapcesdenee 
SUPPLIES: 
1 2 Saad Et aE eta eo en a OM ae) ee cae fs QA aot Merge 
RII ts Fe LOM IN ASE 2 SPP a ee eras Fe eek ne bckiee -) Rocepnrextateas 
Ie URS RN el eS Sh cc ccauke pace rene Oe ee ee ORs SOT nc 
SNORE RCN a cen to ee nek eat mes tc, Seg eeeeenbe 
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Table No. 3 





PRODUCTION: Rods, 100 tons, and 13 ga. wire, 50 tons. 
Total 150 tons. 

Total department cost for month—$90.00 
Average department cost for month—.60 per ton 
Variation factor for rods, previously determined on annual basis as 0.90 and 

13 ga. as 1.20 
Cost of cleaning rods: $.60 x 0.90—$.54 per ton 
Cost of cleaning wire: $.60 x 1.20—$.72 per ton 
To check: 100 tons of rods @ $.54—$54.00 

50 tons of 13 ga. @ $.72—$36.00 








Total department cost $90.00 








A slightly more complicated 
case is shown in Table 4. 


Table No. 4 





PRODUCTION: Rods, 100 tons, 12 ga. wire 25 tons, 15 ga. 25 tons. 
Total department cost for month—$90.00 
Average department cost for month— 0.60 
Variation factors, previously determined: 
Rods, 0.90; 12 ga. 1.15; 15 ga. 1.25 

Cost of cleaning rods $.60 x .90—$.54 per ton 
Cost of cleaning 12 ga. $.60 x 1.15 $.69 per ton 
Cost of cleaning 15 ga. $.60 x 1.25 $.75 per ton 
To check: Rods 100 tons @ $.54—$54.00 

12 ga. 25 tons @ $.69— 17.25 

15 ga. 25 tons @ $.75— 18.75 








Total actual cost $90.00 








ARIATION factors need be 
changed only when the nature 
of the process is changed or when 
the proportions of the various sizes 
get badly out of the ordinary. They 
should be checked once a year. In 


any one month, there will be some 
discrepancy between the actual 
total department cost and the cost 
resulting from adding together the 
various gauges. This is shown in 
Table No. 5. 


How are these factors determin- 
ed? Let us take the simple case of 
a department handling only two 
types of material and having a 
monthly cost sheet as shown in 
Table 6. 


+ + + 


N annealing the gauges shown 
in Table 6 the same furnaces 
and temperatures are used but 
the time required varies. The 12 
ga. is in the furnace 12 hours, the 
13 ga. 10 hours, and the 15 ga. 9 
hours. The labor required to load 
a heat is the same per ton regard- 
less of gauge. 


+ + + 


HE total labor per ton is thus 
$0.25, and the other items 
vary with length of time in the 
furnace, The average cost per ton 
is $.25. The average time in the 
furnace is 10 hours. The cost of 
each gauge is arrived at as fol- 
lows: 

In the following month Dept. 3 
may show an average cost of $.52 
per ton of wire. The cost of 12 ga. 
in that month would be $.52 x 1.10 
—=$.572. 


+++ 


SSUMING that such a system 
has been in use for a num- 
ber of months, the wire mill execu- 
tive has detailed figures on which 
to pay bonuses, to determine weak 
spots in operations or upon which 
to base estimates of economies to 
be gained by a proposed change in 
equipment. For instance, he may 
set up an estimate of how much 
he would save were he to install 
an electric, bright annealing fur- 
nace in place of another oil-fired, 
pot furnace. His sheet would be 
started as shown on Table 7. 


+++ 


ET me repeat that these fig- 
ures have been chosen more 
or less at random, and are not in- 
tended to show the actual cost of 
electric annealing; but merely to 
demonstrate the method of mak- 
ing a comparison between methods 
of processing involving several de- 
partments. 
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Daily Control Graphs 


HE above accounts are avail- 

able monthly and show the 
average cost per ton of each item 
and total average of all items. For 
immediate control purposes a chart 
is desirable on which only import- 
ant expenses are shown daily in 
relation to standard costs. The 
daily chart is ideally suited to the 
close control of cost, quality and 
rate of production. Such charts 
are built up upon the basis of ton- 
nage, cost and standard average 
cost. Their construction and use 
is a subject too large for detailed 
discussion in this paper. 


+ + + 


Metal Balance 


N important item of cost is the 
shrinkage between rods and 
finished wire. An accurate metal 
balance is necessary to determine 
the extent and value of these 
losses. This involves the accurate 
weighing of rods and wire between 
departments, the reporting of 
scrap wire, nail shorts, etc., and 
a metal balance sheet covering a 
definite period of time, such as one 
fiscal year. Beginning inventor- 
ies plus purchases of rods must 
balance with the ending inventory 
plus finished wire and scrap pro- 
duced by the departments cleaning 
and drawing the rods. A short- 
age of 1% to 2% must be charged 
to operations as a “metal loss”. 
There is an actual loss of above 
1% of the rods during pickling 
and there is also a slight loss due 
to other factors. In each subse- 
quent drawing or cleaning opera- 
tion additional losses are incurred 
which show up when a balance is 
made between the weight of wire 
entering an operation and the fin- 
ished wire. Such losses are indi- 
cated in item 7 of Table No. 1. 


++ + 


HESE methods may appear be- 
wildering at first glance, but 
their actual use is extremely 
simple. After such a system has 
been adopted for a few months or 
a year, reliable figures become 
available as a guide for intelligent 
management. 
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Table No. 5 








PRODUCTION: Rods, 120 tons; 12 ga. wire 25 tons; 13 ga. wire 20 tons; 
_ 15 ga. wire 15 tons; Total 180 tons. 


Total department cost $118.80 Average cost $0.66 per ton Variation factors 
as above. 

















Average Variation Cost per 
Dept. cost Factor Ton 
Rods $.66 x $.90 — $0.594 
12 Ga. -66 x L.15 — -759 
13 Ga. -66 x 1.20 —_— -792 
15 Ga. 66 x 1.25 — -825 
To check: 
Rods 120 tons @ $.594—$71.28 
12 Ga. 25 tons @ .759— 18.98 
13 Ga. 20 tons @ .792— 15.84 
15 Ga. 15 tons @ .825— 12.37 
Total cost by factors $118.47 
Total actual cost 118.80 
Error—less than 1/3 of 1% .33 
Table No. 6 
Abbreviated Cost Sheet, Dept. No. 3 (Annealing) 
Account Cost Cost per ton 
1 Direct Labor $10.00 $.25 
2 Indirect Labor 2.00 -05 
3 Maintenance 1.00 -025 
4 Supplies 4.00 10 
5 Direct O. H. 1.00 -025 
6 Current O. H. 2.00 05 
Total cost $20.00 $.50 
PRODUCTION: 


12 Gauge 10tons @ 12 hours’ 120 ton hours 
13 Gauge 10tons @ 10 hours’ 100 ton hours 
15 Gauge 20tons @ 9 hours’ 180 ton hours 
Total 40 tons 400 ton hours 
Average hours per ton—10 hours. 





Table No. 6A 








12 Ga. 13 Ga. 15 Ga. 
$.25 $.25 $.25 
25 x 12/10=.30 = .25 x 10/10=.25 25 x 9/10=.225 
OTHER ITEMS 








TOTAL COST  ............:.2:° 30 50 A75 
55 50 AT5 
FACTOR: ..522-2:300.2: —=1.10 —=1.0 ———.95 
50 50 50 
Table No. 7 








Estimated Cost of Bright Annealing 


Present Cost Estimated Cost 


Account 
Per Ton Per Ton 
311 ete. Annealers—Direct Labor $ .25 25 
321 etc. Annealers Indirect Labor -05 10 
331 etc. Annealers Maintenance .03 01 
341 Annealers Supplies (fuel Oil or 
Electricity) .60 1.80 
342 Annealers Supplies Pots 1.20 .20 
343 Annealers Supplies Other supplies .02 12 
351 Annealers Direct Overhead 1.00 2.00 
361 Annealers Current Overhead 2.00 2.00 
Dept. 1 Cleaning and coating 13 ga. wire 2.40 
Coating for bright annealing 50 
Metal Loss in cleaning 13 ga. -60 
441 Die cost on Intermediate Mchs. 50 .30 
461 Wire scrap on Intermediate Mchs. .20 15 
$8.82 7.03 
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Model 1-C, Medium Size Coils 


PARTIAL LIST OF USERS 


American Steel & Wire Co. 
Anaconda Wire & Cable Co. 
General Cable Corporation 
Athenia Steel Company 
Carpenter Steel Company 
Crucible Steel Co. of Amer. 
General Electric Company 
Western Electric Company 
Gulf States Steel Company 
John A. Roebling’s Sons Co. 
Weirton Steel Company 
Seneca Wire & Mfg. Company 
International Nickel Co. 
Trumbull Steel Company 
Wickwire Spencer Steel Co. 
Sharon Steel Hoop Company 


Model 3-C, Small Size Coils 


You are cordially invited to visit us at the National 
Metal Exposition, Buffalo, N. Y., during the week of 
October 3rd. Here at Space G-28, you may see 
machines in operation and obtain complete inform- 
ation and prices on any unit to meet your specific 
requirements. 


TERKELSEN MACHINE 
COMPANY 


3260 A Street, Boston, Mass. 





STRIP STEEL 
STRAIGHT LENGTHS, STEEL WIRE, 
BARE OR COVERED COPPER WIRE 


Every model of Terkelsen Spiral Wrapping Machines has 





SPIRAL WRAPPING MACHINES 


FOR 


IN COILS OR 


been designed to meet the conditions under which it is 
to operate in the most efficient manner. Every unit has 
been built to effect the greatest savings in wrapping ma- 
terial and labor costs -- increase production, give max- 


imum protection to the product and appearance to the 
package. 


* PARTIAL LIST OF USERS 


Greer Steel Company 
Minnesota Steel Company 
Columbia Steel Company 
Washburn Wire Company 
Worcester Wire Works, Inc. 
Atlantic Steel Company 
Indiana Steel Company 
Wickwire Brothers 

The Steel Co. of Canada, Ltd. 
Copperweld Steel Company 
Oliver Iron & Steel Corp. 
The Stanley Works 

J. D. Crosby Company 
Canada Wire & Cable Co., Ltd. 
Northern Electric Co., Ltd. 





Model 4, Large Size Coils 





























Process Control in Manufacture of Rubber 





HE operating function of any 

manufacturing organization 
is the act of changing the status, 
that is the form, dimensions or 
composition of raw materials into 
a finished manufactured product 
according to a definitely set up 
procedure designed to produce the 
qualifications given in the speci- 
fications for the finished product. 
In the manufacture of rubber 
covered wire in particular this 
covers the drawing, annealing and 
tinning of wire, the assembly of 
the conductor, the production and 
application of the insulation and 
moisture and weatherproofing 
coverings. In order that these 
operations may be carried out as 
efficiently as possible it is neces- 
sary that the procedure set up for 
their execution be simple and 
direct. Such a procedure results 
from a detailed technical study, 
properly described as_ research, 
upon the operations involved, and 
the equipment and raw materials 
required. The simplified specific 
procedure or standard set up as a 
result of the detailed study of the 
various factors is a process specifi- 
cation and the control of the 
operating function. according to 
such a specification is called pro- 
cess control. The purpose of pro- 
cess control is to insure the pro- 
duction of the manufactured goods 
in accordance with the anticipated, 
scientifically planned result, or in 
the case of failure to do so, to make 
possible the tracing of any serious 
variations in the quality of ma- 
terial in process or the finished 
product to their source so that 
their cause may be eliminated. 
The accomplishment of this re- 
quires that sufficiently detailed 
records be kept of the raw ma- 
terials, equipment and operators 
connected with the manufacture of 
each lot of finished goods. 


; ++ + ; 
N setting up a manufacturing 
process the aim should be to 


Covered Wire 


By E. G. Sturdevant 
United States Rubber Co., Bristol, R. |. 


In Order That Operations May Be 
Carried Out Efficiently It Is Neces- 
sary to Maintain Control of All 


Changes Through Simple and Direct 
Methods. 


This Paper Presents a Method Which 
Has Been Found to Accomplish the 
Desired Control vw w vw wv v 


make it easier, where possible, for 
the operator to perform the parti- 
cular operations in the desired 
manner rather than otherwise. 
This contributes to the elimination 
of errors in processing and makes 
possible placing the responsibility 
for the control of quality, so far 
as operations are concerned, 
directly with the operating depart- 
ment. The necessity for process 
inspection is thus greatly reduced. 
Experience has demonstrated to 
the writer’s satisfaction that the 
manufacture of rubber covered 
wire, where a rigid final inspection 
is required, can be successfully 
carried out on this basis, that is, 
with the elimination of practical- 
ly all process inspection except 
that performed by the operators 
themselves in the course of pro- 
cessing. This is partly so because 
the nature of certain production 
operations, as for example the in- 
spection of the wire for centering, 
smoothness and uniformity of in- 
sulation by the tubing machine 
operator. Any additional process 
inspection merely serves to supple- 
ment that performed by the opera- 
tors and to assist them in their in- 
spection. It is here assumed that 
the various operations are set up 
on this basis and consequently 
little emphasis is placed on pro- 
cess inspection. 


+ + + 


HIS paper is intended to show 
briefly some of the general 
features to be considered in pro- 
cess specifications and the methods 
of process control in the manu- 





facture of rubber covered wire set 
up on the above basis. Details of 
either of these, it is believed, may 
be readily worked out from the 
general outline here given, keep- 
ing in mind that the essential steps 
in logical order are—research for 
the determination of standards— 
standardization—maintenance of 
standards through control—inspec- 
tion of results. The rather large 
amount of space devoted to a de- 
scription of process specifications 
in this paper as contrasted with 
that devoted to process control 
proper results from the fact that 
the main problem in process con- 
trol is the setting up of properly 
designed specifications covering 
equipment, raw materials, proces- 
ses and operations. Once such 
specifications are provided, the 
actual description of process con- 
trol itself requires comparatively 
little space. 


+++ 
Process Specifications 


ROCESS specifications cover in 
detail the features of the 
equipment, raw materials, pro- 
cesses and operations which are es- 
sential to the successful attain- 
ment of a finished product of the 
required quality. They specify the 
variations in these features which 
the production of a satisfactory 
article will permit. They must be 
written from the standpoint of 
reasonably expected accomplish- 
ments in factory operations, bear- 
ing in mind that the attainment of 
absolute perfection in the finished 
product frequently is economically 
undesirable. 
++ + 


ROPERLY prepared process 

specifications will be express- 

ed in comprehensive detail, in 

written form, thus eliminating any 

dependence upon operators of un- 

usual skill, or upon memory which 
is frequently unreliable. 
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order to make conveniently 
available to the operator in- 
formation in which he is directly 
interested and to avoid confusing 
him with information with which 
he is not directly concerned, unit 
process specifications should be 
written for each type of equipment 
or operation and not for a com- 
plete process involving several 
operations. A particular foreman 
should have copies of all the unit 
specifications for operations com- 
ing under his jurisdiction. 


i” 


++ + 


Equipment Specifications 


HE name, number and location 
of the equipment should be 
given to avoid the possibility of 
incorrect interpretation of the 
particular unit to which reference 
is made. A description of how the 
machine is constructed, what it 
does and how it performs that 
function is essential. Detailed 
operating instructions covering 
such items as temperatures, speeds 
for various products, methods of 
charging working capacity, etc., 
should be given. The limitations 
of the machine and the sizes of 
material for which it is suited 
should be clearly stated to prevent 
a loss in time and material result- 
ing from trying to perform an 
operation on a particular machine 
for which the machine is unsuited. 
Where tools are an essential at- 
tachment to a machine, as in the 
case of dies and guides with a tub- 
ing machine, the equipment speci- 
fication must be expanded to in- 
clude a description of these tools 
and their application. 


++ + 


Raw Material Specifications 


HERE possible the raw ma- 

terials selected for any pro- 
cess should be the usual com- 
mercial products of two or more 
nearby manufacturers. Patented 
materials made by only one suppli- 
er and materials made a great dis- 
tance away should be avoided 
generally. This makes possible 
securing competitive bids on the 
materials and contributes to more 
economical purchasing and trans- 
portation. 


R AW materials should be cover- 
\ ed by purchasing specifica- 
tions. These include the physical 
and chemical characteristics desir- 
ed in the material and the permis- 
sible variations from these desired 
characteristics. The allowable 
limits for the usually occurring 
impurities should be included. The 
methods of analysis should be 
given or a reference made to a 
standard publication in which they 
can be found. The type and size 
of container used should be des- 
ignated if that is of importance. 
++ + 


OR use of the factory, a routine 
should be set up to insure a 
supply of each raw material. This 
should consist of ordering more of 
the material when the quantity on 
hand reaches a certain minimum 
amount. This amount will be de- 


termined by the rate at which the - 


material is used and the time re- 
quired for delivery. The quantity 
to be ordered and consequently the 
storage space required will be de- 
termined in much the same way; 
however, the deteriorating quali- 
ties of the material and liability of 
loss in storage should also be con- 
sidered. 
+++ 
HE basis for the inspection of 
incoming raw materials 
should be defined. Whether every 
shipment is inspected or not will 
depend largely upon the size of the 
shipment and the reliability of the 
source of supply as determined by 
previous experience. 
++ + 
Operating Specifications 
S pointed out previously the 
particular routine to be fol- 
lowed in any manufacturing pro- 
cess is the result of a careful study 
of all the factors and operations 
involved. This determination is 
the function of the development 
and engineering division of the 
organization and is set up from 
experimental data obtained on 
factory sized equipment before the 
process is put into actual factory 
operation. 
++ + 
HE particular items to be de- 
scribed in an operating speci- 
fication depend upon the nature of 


the process and equipment involv- 
ed but in general they should in- 
clude a detailed description of each 
step. This should include (1) the 
required physical condition of the 
equipment, such as state of repair, 
cleanliness, temperature, dryness, 
and availability of accessory tools; 
(2) the method of charging or set 
up, the size of the batch and the 
order in which the materials are 
to be added; (3) the speed, time 
and temperature for each size of 
material, and (4) the method of 
discharging and cleaning the ma- 
chine and dismantling the parti- 
cular set up. 


+++ 
HE effect of the commonly 
occurring variables where 


they are important such as atmos- 
pheric humidity and temperature, 
time and temperature of process- 
ing, and rate of adding ingredients 
on the quality of the finished pro- 
duct should be described and the 
necessary precautions taken to 
prevent undue variations in these 
factors. 
++ + 
HE contamination of the pro- 
duct during the process of 
manufacture may have an import- 
ant bearing on the quality of the 
finished product and the possibili- 
ties of its occurrence should be 
pointed out so that the necessary 
precautions may be taken to pre- 
vent it. Harmful contamination is 
most likely to occur in the manu- 
facture of rubber covered wire in 
the preparation of the rubber com- 
pound. Such contamination may 
come from dust in the air, grease 
from the mill bearings and chips 
of wood from containers. trucks 
and parts of the building. Chip- 
ping of mixing mill guides and 
poorly centered extruding machine 
screws also may cause contamina- 
tion. 
+ + + 
ENTION should be made of 
the parts of the equipment 
that are most subject to wear or to 
breakage and the quantity of such 
parts that it is advisable to carry 
in stock for replacement purposes. 
The cost of such parts should be 
impressed upon the operator and 
instructions covering proper 
methods of handling them issued. 
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Such parts include dies for wire 
drawing, dies and guides for ex- 
truding rubber and lead, and parts 
of rubber mixing mills. In setting 
up such a stock list consideration 
must be given to the readiness 
with which they can be obtained. 


++ + 


HE possibilities of danger to 

the operator or of destruction 
of preperty which require special 
care on the part of the operator 
should be mentioned. Illustrations 
of this include such items as (1) 
the danger of breaking rubber 
mills by adding cold compound 
when the rolls are too far apart, 
(2) the possibility of injury to the 
operator of a rubber mill, (3) the 
possibility of lead poisoning at a 
lead press, and (4) the danger of 
fire in handling rubber solutions 
containing inflammable solvents. 
In all such cases detailed instruc- 
tions as to how to prevent them 
should be included in the process 
svecification and the importance of 
their prevention impressed upon 
all concerned. 


+ + + 


HE non-uniform supply of or 

failure in such plant services 
as power, water, steam, air pres- 
sure, sources of heat, etc., have an 
important bearing upon the pro- 
cess involved in the manufacture 
of rubber covered wire and on the 
quality of the finished product. 
The heat supply on wire annealing 
furnaces and lead press die blocks, 
cooling water for rubber mills, 
mixers, strainers and tubing ma- 
chines, steam for vulcanizers and 
wax tanks may be mentioned as 
important illustrations of what is 
referred to here. Obviously suc- 
cessful operation requires that all 
possible precautions be taken to 
insure an adequate supply of such 
services. 


+ + + 


INALLY an operating specifi- 
cation should include a refer- 
ence to the grade of labor required 
for each operation. This should 
tend to prevent paying too highly 
for certain types of work and con- 
versely, serious losses as a result 
of using cheaper labor where a 
higher grade is required. 


Process Control Records 


AVING now discussed in a 

general way the characteris- 
tics of raw materials, equipment 
and processes which should be 
covered in process specifications to 
make possible effective process 
control, we shall now turn briefly 
to the records which must be kept 
in order to derive the greatest 
benefit from such control. 


++ + 


AS pointed out previously the 
purpose of process control is 
to maintain the standards pre- 
scribed by the process specifica- 
tion, or in case of failure to do so, 
to make possible tracing any 
serious variations in the quality 
of material in process or the finish- 
ed product to their source so that 
their cause may be discovered and 
eliminated. This requires that 
sufficient data be kept on a process 
tag accompanying each lot of ma- 
terial so that a defect noted at any 
stage of manufacture can be trac- 
ed back to any lot of raw material, 
unit of equipment or operator con- 
nected with the manufacture of 
the material. To keep all the 
necessary data to accomplish this 
on a single tag would in many 
cases be impractical so it is neces- 
sary to supplement the informa- 
tion on the tag by other records at 
various places in the factory to 
which the data on the tag refer. 
Practically these supplementary 
records can be developed so as to 
involve a minimum of clerical ef- 
fort and expense by combining 
them with records necessary for 
other purposes such as with an in- 
centive wage payment system. 
++ + 


RIEFLY this may be worked 
out by assigning lot numbers 

to each shipment of raw materials 
received and keeping a record in 
the store room of the supplier, date 
received and inspection results. In 
the kare wire department a sup- 
plementary record is kept showing 
the machine and operator numbers 
used in rough, intermediate and 
fine drawing, annealing and tin- 
ning of each lot of wire. The pro- 
cess tag then only contains this 
lot number. In the rubber com- 
pound room batch numbers are 


assigned to each batch of com- 
pound mixed and a record kept 
there of the lot numbers of each 
ingredient used, the weights of the 
materials, the operator who weigh- 
ed it, the mill used in mixing and 
straining it, the operator and date 
mixed, together with important re- 
marks. The process tag then so 
far as the compound is concerned 
contains only this batch number. 
All other information required is 
available on the two supplement- 
ary records. To cover tubing, the 
process tag shows the machine and 
operator number. A record kept 
at the tubing machine gives the 
weight of compound used. Under 
vulcanization is given the heat 
number and vuleanizer used. The 
braiding and finishing operations 
require the machine and operator 
number for each operation while 
supplementary records kept in 
these departments show the lots of 
raw materials used. Finally the 
tag provides a place for the in- 
spector’s remarks and initials or 
number. This tag is replaced by 
the regular stock tag when the 
finished product is placed in the 


stock room. 
++ + 


HILE this outline by no 

means covers all the opera- 
tions performed in the manufac- 
ture of rubber covered wire, it 
shows the records necessary for ef- 
fective process control of the 
major operations in the manufac- 
ture of such wire. From this out- 
line suitable records for other 
operations can be deduced readily. 


++ + 

O illustrate how such a record 

makes possible tracing a 
particular difficulty to its source, 
suppose that a particular lot of 
wire regularly processed through 
the prescribed operations shows 
exceptionally poor electrical pro- 
perties at spark or tank testing 
and that examination indicates 
that the trouble is in the compound 
rather than due to mechanical in- 
jury. The process tag shows the 
batch number of the compound 
used and the record in the com- 
pound room shows the lot numbers 
of raw materials from which this 
was made and the machine and 
operator numbers used in mixing 

(Please turn to page 364) 
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HE essential material for the 

production of any modern 
wire product is a rod of the prop- 
er characteristics. The produc- 
tion of such rods from stainless 
steels is a relatively new operation. 
This is mainly because stainless, 
as a whole, is a new product. In 
fact it is so recent that we have 
not properly placed it with rela- 
tion to the ferrous industry. As 
a basis for making a reasonable 
discussion of the problem, some 
study of the name is in order. 


++ + 


TAINLESS was the name used 
by the English to designate 
the products made from certain 
chrome steels. These products 
were mainly cutlery and the prev- 
ious products were very difficult 
to maintain on account of rusting. 
The new product was an admirable 
solution of this problem.. The name 
was an extremely apt designa- 
tion of the product. It succeeded 
se well that this name has been 
applied to a large family of prod- 
ucts. The name has but little re- 
lation to the present products, in 
fact it is a handicap to many of 
the present materials. The ability 
to maintain a bright surface un- 
der the simple corrosion conditions 
encountered in kitchen utensils is 
so small an achievement that the 
name hampers the material in that 
it does not describe even a small 
portion of the possibilities of the 
products. 


++ + 


jal the main the products are 

chromium steels with more 
than 12 chromium. The original 
material was .30 carbon with 12 
chromium. It was first worked up 
to solve the problem of a corrosion 
resisting gun barrel. It was used 
for exhaust valves on airplane en- 


‘ranges. 


By E. C. Smith 


Chief Metallurgist, Republic Steel Corporation 


Stainless as a whole is a new 
product and the production of 
stainless rods a relatively new 
operation. A study of some 
of the problems met is present- 
ed here as a basis for discussion. 


gines very early in its history. 
Thus we see that very early the 


~ material was known to be both 


stain resisting and scale resisting. 
The several years that have elaps- 
ed since it was developed have not 
made any changes. Nearly as 
soon, in fact probably at the same 
time as the English material was 
developed, the German nickel 
chrome material was developed. 
Both materials have had minor 
modifications but in principle they 
remain today as they have been 
for more than 15 years. The 
chromium steel is made in two 
For soft steels the carbon 
is low and the chromium is around 
18. Where hardness is desirable 
the carbon raises to .30 or more 
and the chromium may drop to 12. 
The nickel chromium material, 
while it has been applied to the 
hardened products, is essentially 
a soft stamping material. The 
metallurgist usually considers 
them as the ferrite steels; the 
chromium group; and austenitic 
steels ; the chromium nickel group. 


++ + 


HILE wire and wire products 

have been made from both 
groups, the austenitic steels are so 
much more ductile that they lend 
themselves to wire drawing. The 
general process of making both 
types is so nearly identical that 
any description is nearly common 
to both. They are both products of 
electric furnaces. Both can be 
rolled or forged. Both have to 
be pickled in very strong solutions. 
The billet surfaces must be entire- 
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ly removed preferably by grinding. 
They require about equal care in 
reheating, the austenitic materials 
are less sensitive to the heating 
rates and can stand a little more 
abuse. A discussion of the essen- 
tial tools required to produce these 
interesting materials will be of 
some interest. 
++ + 


HE arc electric furnace used 
in stainless production does 
not differ in any respect from that 
used for conventional electric fur- 
nace steels. The size of the fur- 
nace used is determined by the av- 
erage requirement rather than by 
any limitation of process. Ordin- 
ary stainless products could be 
produced in the largest electric 
furnaces now existing and are 
regularly produced in twenty-five 
ton units. The usual order require- 
ment seldom exceeds the capacity 
of the fifteen-ton unit and this, or 
smaller sizes, is more commonly 
used. 
++ + 


HE melting of the steel has 

been simple enough and so 
well adapted to conventional equip- 
ment that every electric furnace 
operator has considered stainless 
a proper product for his equip- 
ment. Making the heat of stain- 
less to the proper chemical compo- 
sition is largely a matter of good 
weighing. Making the heat of 
stainless of proper metallurgical 
characteristics is an art and put- 
ting the product from the electric 
furnace all the way through to 
the customer is an _ accomplish- 
ment. 


++ + 


A charge of as low carbon mate- 
rial as is available is melted 
down and if the carbon content is 
now below .06 the bath is oxidized 
until the carbon content is satis- 
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factory. The heat is slagged off. 
More than ordinary care is taken 
in this operation to remove all slag 
possible. The alloy additions which 
are to follow are expensive and 
easily held in the slag if oxidized. 
Every precaution should be taken 
to prevent loss and since one of 
the most effective precautions is 
the preparation of a low carbon 
heat and a proper slag-off, this is 
usually very well done. 
+ + + 

HE low carbon heat must be 

covered with a new slag. This 
is done by using burnt lime and 
ferro-silicon. When the heat has 


been under the new slag long 
enough to shape up and develop 
proper temperature ferro-chrom- 
ium is added. If the shaping of 
the heat has been done carelessly, 
judging the temperature of the 
bath is a problem. The ferro- 
chromium addition is so large a 
proportion of the total that the 
expert temperature observations 
are of exceeding importance. The 
ferro-chromium is usually added 
in two batches. The slag becomes 
a crust and often lumps of the 
ferro-alloy lie loose on the frozen 
crust. When the power is put on, 
the whole melts quickly and there 





Pouring a heat of Enduro Stainless Steel from Arc Electric Furnace at Canton Plant, Central Alloy 
+ + + + + + + 
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is a definite tendency to develop 
high heat very rapidly. At this 
stage the condition of the heat de- 
termines the ability of the oper- 
ator to properly judge tempera- 
ture. 
++ + 

AS might be expected, all the 

precautions possible are 
taken to insure a good product. 
The value of the simplest stainless 
heat far exceeds ordinary steels 
and the higher alloy grades are 
extremely costly. It is natural 
that great care be used. All the 
products entering into the mix are 
selected, checked and accurately 
weighed. All the furnace opera- 
tions are as precise as possible. A 
bad heat of stainless is an expen- 
sive calamity. For this reason, if 
no other, bad heats are avoided. 

++ + 

HEN the heat is ready it is 

tapped into the ladle and 
poured in a conventional manner. 
In the making of simple steels, cer- 
tain precautions such as tight fur- 
naces, good roof, good bottom con- 
ditions, are observed. In stainless 
manufacture the equipment condi- 
tions are much more important. 
Stainless alloys are subject to 
many variables. A very interest- 
ing sidelight may be conveyed by 
recounting the experience report- 
ed by one foreign manufacturer. 
Persistent trouble in one grade of 
stainless was finally run down to 
leakage of air into the furnace 
about the doors. Nearly a year 
was needed to pin down the fact 
that the furnace must be under 
positive pressure as much as pos- 
sible. In an experiment perform- 
ed by the writer with a somewhat 
similar problem in mind the melt- 
er’s comment concerning the heat 
was to the effect that if the experi- 
ments made did not ruin the heat 
he could do so by running the fur- 
nace with doors open. The usual 
heat of steel offers many charac- 
teristics by which one may judge 
the quality while still in the fur- 
nace. Stainless of any grade seems 
to mask the usual signs and it has 
been the experience of many skill- 
ed melters that heats of stainless 
may be made, poured and no evi- 
dence of trouble appear till the 
metal has been in the molds many 
minutes. All grades are extreme- 
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ly sensitive to moisture either in 
the materials or about the furnace. 
++ + 
great many designs of molds 
have been used to cast stain- 
less ingots. When it is considered 
that the usual stainless is a dead 
steel with the tendency to form 
extremely large crystals it will be 
understood that casting is more 
than an ordinary problem. Stain- 
less ingots are designed first with 
the idea of protection of the frag- 
ile surfaces and second with a view 
of overcoming rolling difficulties. 
An ingot based somewhat upon 
the section considered ideal of 
Benedicks—that is, one in which 
the concave faces of the ingot are 
so shaped that the shrinkage 
causes the corners to pull away 
from the mold has been successful 
in practice. The chill crystals 
forming in the corners are very 
fragile and the Benedicks type of 
ingot causes the corner chill to 
cease quickly. Fluted ingots with 
the flutes so designed that flute 
cracks are avoided are useful. For 
flat rolled products a slag modifica- 
tion of the Benedicks ingot has 
produced many tons of very satis- 
factory material. The circular in- 
gots of some of the foreign plants 
which were turned all over before 
rolling were peculiar to their con- 
ditions rather than necessary by 
virtue of the character of the prod- 
uct. As presented before, the care 
is in line with the value. In the 
case of ingot designs and ingot 
handling for stainless steel the 
problem is magnified many times 
by the different freezing charac- 
teristics of the product and by its 
extreme tendency toward large 
fragile crystals. The pouring con- 
ditions should be as nearly perfect 
as possible. 
++ + 
the production of billets for 
wire rods the ingot required is 
very small. This simplifies the 
problem very much. Large stain- 
less ingots of the austenitic chrom- 
ium-nickel type are easily handled 
but large ingots of the plain 
chromium steels are very difficult 
to handle since they are very frag- 
ile when cold. This problem while 
minor in wire production is of con- 
siderable interest from another 
view point. Since the chromium- 


i 


nickel steels are easily handled as 
cold ingots, stocks can be carried 
in the ingot stage. In fact the 
European practice was to produce 
all ingots for stock. Round ingots 
were cast, cooled and turned to re- 
move all surface material. It is 
easily seen that the problem of in- 
ventory is much simpler with the 
chromium-nickel product. Another 
factor influences the user in favor 
of the chromium-nickel material. 
Surface decarburization is very 
much more of a problem on the 


cent chromium is easier to handle 
but requires double the heating 
time of the ordinary alloy steel. 
The future heating arrangement 
for these steels will most likely be 
the one way fired recuperator 
equipped pit. The very satisfact- 
ory quality of heating possible in 
this type of unit is easily shown 
with these steels. The very long 


cycles will demand insulation and 
recuperation of the highest qual- 
ity. 








General view in Enduro Polishing Dept., Massillon Plant of Republic Steel Corp. + eo 


plain chromium material. The total 
of all these factors is to place a 
decided advantage in favor of the 
chromium-nickel material. This 
advantage so nearly overcomes the 
higher cost of the material, that 
for wire the chromium material is 
hardly on an even basis in spite 
of its lower cost. 


++ + 


LL the stainless steels are 
highly alloyed and as such 

are remarkably low in their rate 
of heat conductivity. The thermal 
history after solidification is there- 
fore different at least in time ele- 
ment, from simple steels. A hot 
ingot of 18 chromium 8 nickel 350 
square inches cross section re- 
quires about 9 hours of extremely 
careful heating before rolling. Any 
attempt to push or rush is paid 
for in surface defects. The 18 per 


EARLY all this family of 

steels are heat resisting in 
that they scale very slowly. They 
are difficult to heat because they 
have very narrow ranges in which 
they must be soaked if they are 
to roll, Pyrometric measurement 
of temperature is so essential that 
it has become standard. The 
chrome nickel of the 18 chromium 
8 nickel type is subject to a varied 
set of limitations. When low in 
carbon it is a two phase material 
as cast, the magnetic delta phase 
being present along with the non 
magnetic gamma phase. If the in- 
got has been permitted to become 
cold the heating up to red must 
be done slowly enough to prevent 
rupture of a very coarsely crystal- 
line material with a very low con- 
ductivity. After the ingot is hot 
enough to insure ductility the 
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temperature can be increased fair- 
ly rapidly but an upper limit of 
2300° F. must be observed. The 
delta phase present as cast must 
be put into solution. This starts 
at 1800° F. and is rapid at 1950° 
F’. to 2250° F. Above 2300° F. 
the reaction reverses and the delta 
appears again to produce a very 
hot short material. Since no sur- 
face evidence is visible the pyrom- 
eter must be used and depended 
upon. If high temperature is not 
used the low thermal conductivity 
causes a long heating cycle, if the 
top temperature is exceeded the 
destruction is very rapid. The cus- 
tomary heating time from cold to 
rolling temperature is well in ex- 
cess of one hour per inch cress sec- 
tion. Ingots 350 square inches 
cross section are regularly under 
fire more than 24 hours if they 
have been cold. Hot ingots of the 
same size charged in the pits about 
114 hours after pouring, require 9 
hours heating to insure good roll- 
ing. 
++ + 
HE straight chromium irons 
are simpler to work since they 
act more like ordinary steels ex- 
cept for their low conductivity. 
They are subject to the limitation 
that rolling must be done rapidly 
to conserve heat. The exposed 
portions cool and the low thermal 
conductivity causes the outer por- 
tions to remain low in tempera- 
ture. Since all of these highly al- 
loyed steels are much stiffer for 
any given temperature, cracking 
starts quickly due to lack of duc- 
tility. While the straight chrom- 
ium irons are fairly easy to work, 
all the other members of the stain- 
less family are difficult to roll. The 
addition of silicon to these steels 
causes an increase in handling dif- 
ficulties. The addition of the many 
other elements causes really ser- 
ious complications. To call atten- 
tion to the problems, an example 
may be given by a discussion of a 
chromium-nickel-tungsten of the 
type of 18 chromium 8 nickel and 
3 tungsten. This steel is stiff and 
there is a tendency to heat high to 
hasten the production. If the 
heat is raised the product prompt- 
ly breaks up. The upper range for 
working may in some cases be as 
high as 2100° F. if the manganese 


is over one per cent. The lower 
range at which the stiffness causes 
breakage is about 1900 degrees. 
This narrow range does not permit 
rolling in the accepted sense. 
Forging is resorted to in breaking 
down the ingot. Rolling in the 


bar stages must be done in lengths 
and sizes that will permit finish- 
ing in the temperature range which 
To determine 


permits working. 





Large vitrified Wheel for removing defects from 
Enduro Stainless Billets in Republic Steel Cor- 
poration Plant. + > + + 


the working ranges and adapt the 
equipment to them has been a 
trial and error development. 
++ + 
HE 18 chromium 8 nickel au- 
stenitic series work over a 
wide range as noted above. Power 
to move is nearly the only factor 
if the steel has been soaked care- 
fully. The 18 chromium series 
work over wide range but do not 
work if the surfaces are decarbur- 
ized to any serious depth. 
+ + + 
ITH the exception of silicon 
in amounts less than 1 per 
cent, additional alloying usually 
narrows the working range of the 
18 chromium or the 18 chromium 
8 nickel to a point where forging 
is more satisfactory. The high 
chromium 25/28 per cent chrom- 
ium is better forged, using many 
heats and working from 2000° F. 
to 1850° F. The 25 chromium J2 
nickel 1 silicon series is forged 
from about 2150° F. to 1900° F. 
The 25 chromium 20 nickel is 
forged from 2200° F. to 2000° F. 
In all cases the forging must be 
done in a manner that prevents 
exposed corners. The usual prac- 
tice is to go ever the entire ingot 
surface lightly, working in any ex- 
posed corners. The usual working 
shape is an octagon or a round cor- 


nered octagon. A great number 
of heats are taken to insure work- 
ing well within the ductile range. 
With all precautions the surface 
is usually far from desirable. 

+ + + 


N preparation of surface of 
stainless alloys two things are 
encountered. The surface is full 
of small defects due to the limited 
scaling and consequent lack of re- 
moval of the very small scabs and 
cracks. The decarburization is 
usually followed by very large 
crystalline grain growth which is 
very fragile. For this reason it is 
necessary to remove not only the 
visitle defects but also enough of 
the underlying material to insure 
a surface that will roll. The 
amount removed varies but usual- 
ly and arbitrary depth of metal is 
removed. The European practice 
was to machine about 1% inch 
depth from surface of ingots less 
than 16 inches across. American 
practice favors removal of billet 
surface and this is best done by 
grinding. Chipping is resorted to 
on the austenitic steels where very 
heavy forgings are to be made, or 
the surface of the bar removed by 
turning. Machine removal of the 
whole surface is sometimes done 
with milling machines or planers. 
Grinding is the method usually 
used and is best done with power- 
ful high speed grinders. If the 
usual surface removal is all that is 
required a high speed wheel using 
an organic bond is used. The grit 
will depend upon the surface re- 
quired but much of the work is 
done with about 16 grit rubber 
bond whels traveling at a speed of 
about 2000 surface feet. If much 
rough work is to be done vitrified 
bond wheels with coarse grits and 
slower speeds are used to rough. 
In either case the bond must be 
such that the wheel does not glaze. 
Surface preparation of a product 
that is to be used for decorative 
purposes is a task. 
+ + + 
HE commercial handling in the 
bar mills and rod mills of the 
ground stainless billets is an in- 
teresting problem. The material 
is very valuable. The raw billet 
may be worth twenty times the 
price of steel in most cases even 
the scrap is worth three to five 
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times the value of ordinary hot 
rod of simple steel. It is reason- 
able to expect that much atten- 
tion is given to such material. The 
attitude of the men must be alter- 
ed. Those who have worked with 
the precious or semi _ precious 
metals develop a characteristic at- 
titude that scrap must not be pro- 
duced. It becomes perfectdy nor- 
mal to subordinate every other 
factor. Hours of -labor by men 
with a very high degree of skill are 
common. A small lot is literally 
fussed with until it is finished. 
This mental attitude is encounter- 
ed in all the usual non-ferrous in- 
dustries.. Consider for a_ short 
period that if the product under 
discussion had not been named 
stainless steel it might have been 
called by a designation that would 
convey to your mind a hard white 
alloy very similar to the copper 
nickel zine alloys known as kickel 
silver or german silver. If for the 
time being we might forget com- 
pletely that we had steel and real- 
ize we were working with essen- 
tially a hard single phase _ solid 
solution metal the physical prob- 
lems are more clearly indicated. 
In a steel mill the outstanding 
problem is human. The material 
is so essentially foreign to the ton- 
nage steel man’s mind that he 
finds it very difficult to appraise 
the problem. The tool steel man 
who has worked expensive ma- 
terials by methods which have 
been determined largely by experi- 
ence is more at home. For this 
reason it is but natural that what 
seems an old fashioned mill layout 
and an ald fashioned crew are 
more desirable in handling this 
material. The small tonnages in- 
volved do not upset such _ units. 
The extreme care in handling does 
not irritate the men. The atti- 
tude of mind that makes almost 
a religious rite of each operation 
is of so much value that the nearly 
automatic big mill layout is nearly 
impossible. 


+++ 


HE most satisfactory plant 
equipment is a special small 
scale layout, usually hand mills. 
The furnaces must be of ample 
capacity to account for the low 
heating rate. It is usual to find 


even the tool steel heating meth- 
ods too fast for proper soaking of 
such materials. In usual practice 
the heating must be slow until the 
grain growth temperatures are 
reached; providing for thorough 
soaking and rapid heating from 
grain growth temperature to roll- 
ing temperature. The heating 
cannot ke dore by rushing to the 
rolling temperature and soaking 
there since the time required to 
soak to the center will cause de- 
carburization or grain growth and 
usually both. Small lots of steel, 
good pyrometric observation and 
small batches working to insure 
proper handling before the next 
lot is in the critical stage are only 
sensible precautions. The mill 
layout and method of rolling must 
account for certain characteristics 
of the product. Since the heavy 
jacket of scale common to ordin- 


ary steel is not present the surface ° 


is easily marred. Any sliver or 
scratch or mark is not immediate- 
ly smoothed over by the oxidation 
of the surface. And sheared por- 
tion does not oxidize off; it re- 
mains to be worked in or dragged 
off in guides, or the floor. For this 
reason the guide mill method is 
less desirable than the hand round. 
The finest of the tool steed prac- 
tices are justified and should be 
used where possible. Since all the 
more important bar sizes can be 
produced by the hand _ round 
method and the smaller sizes by 
very well handled guide mills, only 
the rod sizes are subject to the 
definite habard of fast reduction 
and tight guides all the way. Rod 
sizes are best produced by using 


billet sizes as small as_ possible 
and producing relatively heavy 
rods. Each coil should be inspect- 


ed as produced to make sure the 
guides are clean. This slows the 
production very definitely. Care- 
ful operation of a mill will permit 
production of rod sizes down to 
14, inch and considerable material 
is produced as small as .220 inch 
where the surface and section can 
stand some slight defects. Where 
the combinations of chemistry do 
not permit wide ranges of work- 
ing temperature the only recourse 
is to very small billets and very 
rapid work with a limited number 
of passes. 


HE hot rolled rod from the mill 

will vary in weight according 
to the mill capacity. It is usually 
a very small coil compared to sim- 
ple products. It is very hard, re- 
sembling very high carbon wire in 
its physical qualities. As stated 
before, it is very expensive. The 
precaution noted earlier of seeing 
that each coil is clean as produced, 








Swing Frame Grinders for Enduro Stainless Steel 
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is but insurance that much scrap 
is not made before the mill is cor- 
rected. If a rolling has no defec- 
tive material it is ready for fur- 
ther processing. The next stage 
is the softening anneal. This 
varies with the product. The plain 
chromium materials usually have 
been cold worked and _ partially 
quenched. They are therefore 
partially cold worked ferrite mix- 
ed with some martensite. The 
anneal temperature, time and rate 
of cool must be so balanced that 
the material is soft ferrite of the 
proper grain structure. The 
chromium nickel materials of the 
austentic type require a radically 
different treatment. The car- 
bides must be dissolved and they 
usually are held in solution by 
rapid cooling. The final material 
is soft austenite. 


+ + + 


HE plain chromium material is 

placed in pots or may be sent 
through a continuous anneal. The 
temperature is very close to 
1500°F. The rate of heating and 
cooling is governed by the final 
requirements. The more usual 
method is the pot type furnace. 
The rate of cooling is quite slow 
since the material is desired very 


(Please turn to page 366) 
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Plant Efficiency 


By J. C. Callaghan, Works Manager 
Canada Works, Steel Company of Canada, Ltd., Hamilton, Ont., Canada 





APPRECIATE very much the 
honor of having the privilege 
of leading the discussion on the 
subject of Plant Efficiency, al- 
though I approach the task with a 
certain amount of diffidence. 
When I was asked by your Com- 
mittee to undertake this duty, I 
felt that whatever reluctance I 
might have should be submerged, 
and that I should, in as simple a 
way as I could, present several 
points of interest that could be en- 
larged upon during the discussion 
that might follow. 
++ + 
HE subject is one that can be 
all-embracing, taking in so 
many factors in the manufactur- 
ing routine that in the short time 
at our disposal we would get no- 
where unless we confined our re- 
marks to certain fundamentals. 
Whatever I may say, or infer, is 
to be related to the Wire Industry, 
which, as you all know, carries a 
definite hazard, personal, financial 
and economic. 
++ + 


URING the past 15 or 20 years 

the progress in plant effici- 
ency has been remarkable. Many 
engineers have made definite and 
outstanding contributions to the 
formulae that have improved the 
general efficiency of industry. In 
the different phases of industry. 
however, that of wire has not per- 
haps received the same attention, 
or study, as it warranted. 

+ + + 


WOULD like to add at this point 

that I believe the Wire Associa- 
tion has given a great stimulus to 
a more intensified study of the 
various problems of _ efficient 
overation in the wire processes. 
While to many, it may appear long 
delayed, yet the fact of so many 
wire men here today at this con- 


No Plant Can be Efficiently 
Operated Without Proper 
Control and General Order- 
liness. Accident Prevention 
is a Real Factor in Successful 
Operation. v v vw v v ¥ 


vention, even in such depressive 
times, is ample testimony of the 
contribution the association is 
making. 


+ + + 


RACTICAL application of im- 
proved plant efficiency has 
tended towards centralization both 
in control and direction. While 
this has possessed certain advant- 
ages, yet with it has come a de- 
finite tendency to circumscribe the 
development of initiative in the in- 
dividuals, particularly those in the 
subordinate positions, which tend- 
ency has been conducive to atrophy 
both of individual judgment and 
inventiveness. What progress has 
been made in efficiency routine 
and methods in the wire industry 
has, we can assume, been through 
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centralization of control and me- 
chanical invention with less atten- 
tion being given to the great 
potential reserve of initiative and 
invention of the individual holding 
routine responsibility. 


++ + 


HERE is a possibility that in 

the next productive period, 
that we are bound to enter, that 
those in position of management 
who will give more study to de- 
centralization of responsibility, 
who will be interested in prevent- 
ing the atrophy of individual in- 
itiative, will tap a great potential 
force, that, if used properly, will 
make further contribution to im- 
proving the efficiency of plant 
operations. 


+ + + 


F it is true that in the enlarging 
of plants and plant organiza- 
tion that control has been more 
and more centralized, that in- 
dividual opinion has become more 
circumscribed, that, in turn, in- 
itiative and invention may not, and 
I am speaking generally, be given 
that scope or opportunity to meet 
new conditions promptly as they 
arise. we can also appreciate the 
fact that any sensible medium that 
will bring out individual resource- 
fulness and broaden the respon- 
sibility of the individual will per- 
mit us to come closer to our em- 
ployees as individuals, and by that 
means perhaps keep more active 
those individualistic qualities of 
resourcefulness and invention that 
should form an important part of 
a personnel. Such a medium is 
that of definite personal interest 
in Accident Prevention and Per- 
sonnel work among the employees. 


++ + 


HILE I believe that all real 
constructive work of Accid- 
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ent Prevention and Personnel 
starts at the head of any organiza- 
tion, yet it is necessary to see that 
it is properly disseminated through 
the entire organization down to the 
subordinate individual. If such a 
routine properly functions, the 
whole organization becomes bound 
together in definite personal con- 


tact and understanding. 
++ + 


HERE is no doubt that we all 
feel a kindly regard in vary- 
ing degrees for our fellow work- 
men. We cannot help but appreci- 
ate the fact that they have their 
problems, their successes, their 
failures and disappointments, and 
that they, as individuals, are en- 
deavoring, in the majority of 
cases, to perform their part and 
responsibility in the routine that 
provides them their livelihood. 
+ + + 
HE point I want to stress 
particularly is that, while 
charts, statistics, basic costs, etc., 
are necessary for the careful con- 
trol of our business, yet if our 
minds work through the avenue of 
that of personal interest in the em- 
ployees who form our organiza- 
tion, and if we use the medium of 
Accident Prevention and Personnel 
work for a closer personal contact, 
I believe our general plant effici- 
ency will definitely tend to im- 
prove. 
++ + 
ITHOUT bringing into the 
picture any sentimental as- 
pect, but confining ourselves pure- 
ly to that of appreciating the 
capacity, skill and ingenuity of the 
individual who forms part, and an 
important part, of plant efficiency, 
we will keep our thoughts on the 
individuals rather than on the 
group, and accentuate the value of 
definite personal contact, which we 
cannot fail to admit is the primary 
stimulus to an understanding of 
just what plant efficiency means. 
Our primary object cannot help 
but be that of so utilizing the ef- 
forts of the individuals who com- 
prise our organization that the net 
result will be one of profit to both 
the company and to the individual 
in that organization. Without 
this healthy and normal basis, in- 
efficiency in its various forms can 
readily make its appearance 
through the resistance, disinterest 


and ignorance of those individuals 
in the organization who do not get, 
or think they do not get fair or 


reasonable treatment in the 
general result. 
+ + + 
HILE the first impression 


among workmen when Ac- 
cident Prevention and Personnel 
work is emphasized is that of 
questioning the motive, it will 
take time to give evidence that the 
responsibility must be shared all 
the way down through the or- 
ganization, and the workmen must 
become quite conscious of their re- 
sponsibility and the part they play 
in protecting those with whom 
they work, as well as protecting 
themselves. 
+ + + 
E can take it as a truism that 
no plant can be either effici- 
ently managed or operated if 
there 
general orderliness and if there is 
not a complete appreciation of just 
what good housekeeping really 
means. Good or bad housekeeping 
is, no doubt, to most of us relative 
terms, the terms, the meaning of 
which change the more we put 
good housekeeping into actual 
practice. 
++ + 
NTEREST in good housekeep- 
ing directs attention to the pro- 
blem of inventory control, storage, 
facilities, well-defined areas for 
manufacturing, proper bins and 
lockers, orderly tool cribs and a 
reasonable application of paint in 
a proper color. The care and re- 
pair of trucking areas require con- 
sideration as they have an influ- 
ence on the cost of moving ma- 
terial as required in the produc- 
tion operation. This has a distinct 
bearing, also, on the safe move- 
ment of material and in reducing 
of hazards to those engaged in that 
part of the work. When, in im- 
proving the trucking areas, they 
reach a state of repair, where 
trucking economies can be shown, 
attention can be easily continued 
to the general condition of the 
floors in and around the machines. 
If the interest is both critical and 
sustained, it will be an easy task in 
even supposedly well organized 
and managed plants while study- 
ing safety conditions in and 
around the machines to find scrap 


is not that condition of. 


and refuse in places where they 
should not be. If a localized con- 
sciousness to the fact that scrap 
is both expensive and a distinct 
loss, and that someone is reason- 
ably responsible to see that it is 
neither made nor left in that 
particular spot, it will necessarily 
follow that some thought will be 
given to the causes of the produc- 
tion of such scrap. It is the rare 
and extreme case where any study 
has been given to the constructive 
reduction of scrap or waste that 
some definite progress is not 
shown. In the study of the eli- 
mination of waste, it can be con- 
tinued by the same _ individuals 
who are interested in Accident 
Prevention work and who are the 
individuals responsible in the 
areas concerned, that is, if the ac- 
cident prevention problem has 
been seriously attacked and the 
personnel properly lined up. 
++ + 
HE equipment on which the 
product is produced and the 
material which is used to make the 
finished product, including the 
specifications against which the 
material is purchased or produced 
in previous operations will come 
under more serious scrutiny and 
consideration. The individual 
operating the machine and using 
the material will also be more 
carefully considered, and his ef- 
forts in producing product and the 
waste will have been placed in a 
more comparative category. 
++ + 
N dealing with the-individual 
operating the machine, the 
Accident Prevention mind will 
naturally check up the hazards 
which may have a distinct bearing 
on the worker’s efficiency, on the 
ability to pursue the various parts 
of his task in the proper manner 
and in the proper sequence. The 
health and capacity of the work- 
men will be given more considera- 
tion, and a conclusion arrived at as 
to the proper type of workmen to 
be selected for the machine opera- 
tion and the particular hazard of 
production. 
++ + 
HE problem of waste reduction 
brings in another vital factor, 
that is proper illumination. Proper 
illumination may be considered by 


(Please turn to page 364) 
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PROGRAM 


Monday, October 3, 1932, at Hotel Statler 
A. M. and P. M.--Registration -- “Get Together” P. M.--informal meeting at headquarters of The Wire Association 


These meetings will be held every night from 8 to 11 o’clock during the convention. 


The Technical Sessions 


Program Committee 
Ralph K. Clifford, Gen’l Supt., Continental Steel Corp., Kokomo, Ind., Chairman 


Kenneth B. Lewis, Morgan Construction Co., Worcester, Mass. W. D. Pierson, Sec’y. Waterbury Farrell Fdry & Machine Co., 
Waterbury, Conn. 


R. E. Brown, Secretary, The Wire Association, 17 East 42nd St., New York, N. Y. 





THERE WILL BE A REGISTRATION FEE OF $5.00 FOR THOSE ATTENDING THESE 
SESSIONS. 
Stenographic Copies of the Discussions Will Be Available at $2.50 Per Copy. 











At the technical sessions to be held Tuesday, Wednesday and Thursday, the papers will be brief and will be limited to 
one per session. It is intended that the time shall be spent in open discussion and exchange of experience in matters of general 
interest to wire mill operating men. 

The discussions will cover, so far as time permits and in addition to matters arising naturally out of the papers read, a 
number of topics which have been suggested by members. The program committee will be glad to receive other suggestions. 
These topics are listed in the program schedule below. 


+ 
+ 
. 





Tuesday, Oct. 4, 1932 


KENNETH B. LEWIS 


Morgan Construction Co., Worcester, Mass. 
Chairman of Meeting 


Morning Session—at Hotel Statler at 9:30 A. M. 
Paper A—“WIRE DRAWING AS A HANDLING PROBLEM” 


By L. D. Granger, Asst. to Vice-Pres., Wickwire Spencer Steel Co., New York, N. Y. 
Additional topics for discussion: 


1. ACID STORAGE—What tonnage justifies purchase in tank cars—how to store muriatic acid. Sulphuric in steel pickle 
tubs with inhibitor—rubber lined tubs for pickling—acid proof steel—effect of inhibitor on finish—accelerated clean- 
ing by moving rods—agitation of acid by air—temperature regulating devices. 


2. LIME—Under whose supervision—how closely checked—permissible content of silica and magnesia—any other properties 
tested for—standards for heavy, medium and light lime—how checked for lime value while running—what causes de- 
terioration in use—when dumped on what test—what consumption per ton wire—where does it go—is waste lime sal- 
vaged—can you get heavy coat from light lime tub by redipping—substitutes for lime. 


3. CLEANING LAYOUT —Straight vs. circle, what arguments for each 


(A) MASONRY TUBS—what size tile—glazed or not—what binder—how is top rail secured—how full is tub worked— 
Single long tub or partitions. 

(B) CRANE—bridge, gaintry or monorail—motors high or low—electrical spares—tonnage cleaned per line—what 
limits it. 

(C) HOOK—Full swivel and tilt, or rigid type lifted at 2 points—advantages of each. 


(D) SULLING—How long?—why does this vary from mill to mill—effect of lime in water—steam coat—acid coat—sull- 
ing and re-coating of hard drawn wire. 
(E) DUNN—Process of electrolytic cleaning. 
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Afternoon Session—2 P. M., at 174th Regiment Armory 
Paper B—“PLANT EFFICIENCY” 


By J. C. Callaghan, Works Manager, Canada Works, Steel Company of Canada, Ltd., Hamilton, Ont., Canada 


Paper C—“COST ACCOUNTING” 
By R. F. Cohn, Plant Manager, The Reynolds Wire Co., Dixon, III. 
Additional topics for discussion: 

4. FOREMEN’S MEETINGS—How often—what discussed—to what extent are cost sheets shown and discussed—to what 
extent understood—are outsiders invited to explain cost system—regulations as to goggles and gloves—general set-up 
for safety. 

5. BAKER—should wet rods enter hot end first—preheated air and forced circulation—how hot and how long time com- 


pared with old practice—what troubles—should air be bled out or recirculated—is steam heated air hot enough—what is 
the minimum baking time for good market wire—how pr omptly should wet rods reach baker. 


tee 





Wednesday, Oct. 5, 1932 
Non-Ferrous Sessions 


W. D. PIERSON 
Secretary, Waterbury-Farrel Foundry & Machine Co., Waterbury, Conn., 
Chairman of Meeting 


Morning Session—9:30 A. M. at Hotel Statler 
Paper D—“COPPER ROD ROLLING, WIRE DRAWING AND ANNEALING” 


By John R. McKean, Supt., American Electrical Works, Phillipsdale, R. I. 


Paper E—“PROCESS CONTROL IN MANUFACTURE OF RUBBER COVERED WIRE” 


By E. G. Sturdevant, United States Rubber Co., Bristol, R. I. 


Additional subjects for discussion: 
6. What is a Vacuum Drier and why and how is it used? 
Is there any difference in the quality of the ingots used for making fine wire, say No. 38 and smaller, or in the method 
of rolling or drawing, and is there any way to distinguish the good ingots from the bad? 
8. On single hole work, what is the minimum number of drafis from the rod with which it is possible to produce good wire 
as to finish etc., without regard to any tensile strength reyuirement? 


9. What is the effect of tensile strength of hard drawn wire of diameter of rolls ,slip, dip temperature, etc.? What, if any, 
is the limitation of a continuous machine for making A. S. T. M. specification wire? 


10. Can tungsten carbide dies be successfully used in conjunc ition with diamonds in the same set up? What is the smallest 
size tungsten carbide die recommended for copper? Are tantalum carbide dies considered satisfactory for copper? 


11. Are any definite figures available as to die costs per 1000 Ib. of wire drawn, both in tungsten carbide and diamond dies? 


12. What is the usual percentage of scrap in drawing wire and to what extent does it increase operating costs? How does 
the percentage increase with the fineness of wire drawn? 


13. What is the proper annealing temperature for fine wire? 


14. Why does such a difference exist in opinion as to the proper tightness of the winding of a spool of fine wire, and at what 
size does the tightness become a very important factor? 


15. Is there anything in the theory that in drawing fine wire it is desirable to split the drafts after perhaps No. 38? 


16. It is considered good practice to anneal somewhere in process when making fine wire? If so, what is the smallest size 
to be made without annealing? 


17. What does it cost to anneal wire? 


18. For annealed fine copper wire, what is the comparison bet ween annealing en metal spools and passing spooled hard drawn 
wire at a comparatively low speed through an annealing furnace and respooling? How fine is it possible to go on the 
latter? 


19. In drawing fine copper wire, say No. 36 to No. 40 B&S, on a continuous machine, is it a better proposition to operate 12 to 
16 dies, or start at a heavier size and operate 20 to 22 dies? 


20. What is the usual practice in drawing speed for brass, bronze and German silver as compared with copper, also the num- 
ber of dies which can be operated without annealing? 
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Thursday, Oct. 6, 1932 


RALPH K. CLIFFORD 


General Supt., Continental Steel Co., Kokomo, Ind. 
Chairman of Meeting 


Morning Session—9:30 A. M. at Hotel Statler 
Paper F—“PATENTING OF RODS AND WIRE” 
By R. B. Whyte, General Supt., The MacWhyte Company, Kenosha, Wis. 
Additional topics for discussion: 
21. DIES, TUNGSTEN CARBIDE—What records kept of issue and return—Is there more skin-hardening effect than from 
other types of die—Is water cooling advantageous? 


22. SOAP consumption per ton—regulations of issue—individuals checked—what proportion wasted—what moisture allowed— 
is soap useful in process drafts—lubricating plugs—do they feed more soap—is this desirable—does it affect die-pull or 
life of coating? 

23. CAST IRON DIES—Average re-cuts per hole—effect of high polish—largest safe hole for given weight of die? 


24. GAUGE SYSTEMS—How many wire-drawers carry micrometers—what percentage wire tested by micrometer—what 
prevents dropping of gauge numbers—is there anything beyond trade practise—can these objections be met? 


Afternoon Session—2 P. M. at 174th Regiment Armory 
Paper G—“THE PRODUCTION OF STAINLESS HOT RODS” 


By Earl C. Smith, Chief Metallurgist, Republic Steel Co., Youngstown, O. 
Additional topics for discussion: 

25. NAILS—How heavy bundles on reels—how far can helpers be eliminated by heavy bundles—life of knives and dies in 
continuous running—elimination of tote boxes—to what extent tried—what saving in helpers—what objections. 

26. TUMBLERS—What speed—what limits speed—how full and why—speed and stroke of shakers—what determines it— 
disposition of nail whiskers—standards in head and point. 

27. CONTINUOUS MACHINES—What is minimum number of drafts profitable—What is maximum on one machine—What 
average output gain—Effect on handling—can good market wire be made—how about percentage scrap—attitude of 
labor—floor space—safety-die life—effect on high carbon wire? 


22. TINNING—What limits speed—Does tin kettle affect hardness of drawn wire? 


+++ 





Friday, October 7th, 1932 
10 A. M. At Hotel Statler 


Annual Meeting of The Wire Association 
Presiding—John Mordica, Supt. Rod & Wire Mills, Bethlehem Steel Co., Sparrows Point, Md., President of the Wire Association. 


Discussion of Industrial Preparedness Plan for The Wire Industry—Major Richard E. Brown, Spec.-Res. U.S. A. 
Report of Industrial Preparedness Committee—L. D. Granger, Chairman 
Address By Representative of War and Navy Departments 
General Business of the Association:— 
Election of New Directors 
Financial Report 
Plans for 1933 Meeting 
Reports of Committees 
New Business. 
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MAKE YOUR PLANS NOW TO ATTEND THESE MEETINGS! 


Make your Reservation at the Hotel Statler and Write 
For Special Reduced Fare Railroad Certificate to 


RICHARD E. BROWN, Secretary 
THE WIRE ASSOCIATION, 17 EAST 42ND STREET, NEW YORK, N. Y. 
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Eleven Plants In and Near Buffalo Open Doors Wide 
to Metal Congress Visitors 





Busses will leave from the Delaware Ave. entrance of Hotel Statler daily at 9:15 a. m. except for the visits to 
plants at Niagara Falls. These will leave at 8:15 because of the greater distance to be travelled. Tickets may be pur- 
chased at the Hotel. Please buy them one day in advance. 


Tuesday, Oct. 4 


BLISS & LAUGHLIN, INC. Visitors will see modern equipment for cold drawing round, squares, hexagons and flats. 
Also turning mills in which large rounds are turned to size and centerless grinders for producing rounds with extremely 
accurate size and highly polished finishes. This plant also has modern facilities for pickling, straightening, polishing and 
cutting. 

AMERICAN BRASS CO. The processes at the Buffalo plant include electric furnace melting of copper, zinc, lead 
and tin for a variety of brasses and bronzes which are rolled into sheets and drawn into tubes. Commercially pure copper 
cakes and billets from the refiners are rolled and drawn. 

PRATT & LETCHWORTH CO. This plant has modern malleable and steel foundries with facilities for melting, 
rolling, carburizing and heat treating. There is also a smal] forge shop and-a new and most modern spring plant for 


manufacturing hot wound coil springs. The spring plant is operating only at night, but arrangements for visiting can be 
made at the A.S.S.T. registration desks at the Statler and at the Armory. 


Wednesday, Oct. 5 


BETHLEHEM STEEL CO. The Lackawanna plant is a complete and modern mill with blast furnaces, bessemers and 
open hearths. Twelve rolling mills produce blooms, billets, sheet bars, rails, structural shapes, plates and bars. 


NIAGARA FALLS TRIP 


U. S. L. BATTERY CO. This is a complete plant for the manufacture of storage batteries, car lighting equipment and 
electric welding apparatus. 


NIAGARA FALLS POWER PLANT. A total capacity of nearly 500,000 h. p. is the rating of this plant, which 
produces more power than any other hydro-electric plant in the world. 


Thursday, Oct. 6 


REPUBLIC STEEL CORP. The Buffalo division of this corporation is a modern well located plant with two blast 
furnaces, nine open hearths, one 38” blooming mill, one 18” continuous billet mill, 10” and 14” bar mills, and cold drawing 
and die rolling departments. 


BUFFALO BOLT CO. Over 75 years experience and a capacity of 1,500,000 bolts and 2,500,000 nuts per day charac- 
terize this plant which occupies 23 acres. Departments include rolling and wire mills, cold heading and cold punching, hot 
forging and hot punching, automatic pointing, threading and nutting, heat treating, electro zinc, cadmium and lead plating, 
hot galvanizing, parkerizing, machine shop and tool making. 


Friday, Oct. 7 


CURTIS AEROPLANE MOTOR CO. This is the largest plant in the country devoted exclusively to aircraft. Only 
military planes are produced, both for the United States and for foreign governments. The plant has the largest wind tunnel 
of any commercial organization. 


PIERCE ARROW MOTOR CAR CO. Those who visit here will see all machining divisions and the tool room, motor 
assembly, body mill, body frame, body sheet metal, interior trim, paint and final assembly departments. 


SENECA IRON & STEEL CO. This modern, well equipped sheet mill has a capacity of 15,000 tons per month of all 


grades of sheets including black, deep drawing, furniture and full finished auto body. About 70% of the production is auto 
body grade. 
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A Radical Improvement in Tungsten 


N the few years that tungsten 
carbide dies have been avail- 
able for wire drawing much has 
been done toward improving them, 
and increasing their field of use- 
fulness. The material itself has 
been improved by careful labora- 
tory work, die designs and manu- 
facturing methods have been alter- 
ed for the better, and the sum total 
of these advances has given the 
users much more satisfactory ser- 
vice than seemed possible at the 
inception of the new industry. 


++ + 
LTHOUGH the new material 
from the beginning has proven 
a great boon to all classes of wire 
drawers, especially the drawers of 
high grade steel wire in the small- 
er sizes, there have been certain 
disadvantages which have tended 
to work against its wider use. The 
principal disadvantages have been 
high cost from an investment point 
of view and in some cases actual 
higher die costs per ton, and un- 
certainty of costs because of break- 
age in use. 
++ + 
is quite true that these disad- 
vantages are more than offset 
by corresponding advantages such 
as better wire and lower labor 
costs, but undeniably many more 
tungsten carbide dies would now 
be in use if these costs were lower. 
YS 
HE cost of tungsten carbide 
dies is due to a number of fac- 
tors: the raw materials are com- 
paratively expensive, the labora- 
tory work on the tungsten carbide 
blank including handling costs, 
mould costs, fuel costs, and break- 
age in process, is extremely expen- 
sive. Little can be done to lower 
these costs if quality is to be main- 
tained except the natural reduc- 
tion from increased volume. The 
unit price of tungsten carbide 
made into die blanks, or ‘nibs” in 
trade jargon, is from the very na- 
ture of the material and process, 
bound to be high. 


i 


Carbide Dies 


The problem therefore resolves 
itself into doing the greatest pos- 
sible amount of work with a small 
‘Sp 

This condition has been set up 
to the present time by setting the 
expensive “nib” in a casing of 
cheaper material, usually tool steel, 
pressed, shrunk, cast or forged 


that of the casing material being 
about 60% greater than tungsten 
carbide. It is obvious that the 
heat generated in drawing when 
transmitted from the nib to the 
casing would tend to lessen the 
support afforded the nib by the 
casing. 














Assembly of Die, casing,and Holder 
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Master Wire Die Corporation 


408 Convord Ave. New York City 














around the nib. The functions of 
the casing are to preload the nib 
against tensile stresses in the nib 
set up by the drawing operation, 
and to provide a conveniently siz- 
ed tool for handling and securing 
in the wire drawing machine. 
The casing, which if carefully 
made is comparatively expensive, 
is only used during the life of the 
nib and is not salvagable. Without 
regard to the method used in ap- 
plying the casing, it is impossible 
for a casing of the material usually 
used to reach a very high degree of 
efficiency as a supporting element 
because the great difference in 
ultimate compressive strength be- 
tween the materials, approximate- 
ly 500,000 lbs per square inch for 
tungsten carbide and 150,000 lbs. 
for the casing material precludes 
the possibility of adequate bearing. 
Another objection to the casings 
used in present practice is the 
great difference in the co-efficient 
of expansion of the casing mater- 
ial and the tungsten carbide nib, 


AKING all these items into 
consideration, consciously or 
not, and in addition, the fact that 
to draw wire successfully it is 
necessary to have a lubricant lead 
or funnel extending beyond the 
point where the incoming wire im- 
pinges upon the cone of the die, a 
practice has been worked out by 
costly experience whereby tung- 
sten carbide die manufacturers can 
guarantee a nib with reasonable 
safety to perform specified work. 
For the reasons previously out- 
lined this nib size must be great 
enough to provide height for the 
lubricating funnel, and strength 
to make up for the deficiencies of 
the casing. In other words, the 
user must pay for a casing which 
is only used once, and then pay 
again in extra tungsten carbide to 
make up for the lack of value in 
the casing. The extra nib height 
required for the lubricating fun- 
nel of tungsten carbide is compar- 
able in price and fitness with mak- 


(Please turn to page 368) 
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Flat Wire Rolling Mill 





10” Breakdown—5” Edging—8” Finishing Rolls 
Driven by 40/50 h. p. 3 to 1 Variable Speed Motor. 
Capacity 150 to 450 ft. per minute. Wire Straighten- 
ing rolls, scarfing attachment, guides between rolls 
and Take-up strand to suit customer’s needs. 





WE BUILD 
Rod Blocks—Inverted Type 
Chain Draw Benches—Multiple Coil Winders. 
Flat Wire Rolling Mills—Rod Pointers. 
Hollow Wire Straighteners and Equipment. 
Multiple Strand Bright Annealing Units. 
Stranders to Customers’ Specifications. 
Reelers and Spoolers for all sizes of Wire and Cable. 
Reelers and Spoolers for Tinning, Galvanizing, 
Patenting and Annealing. 


Designer and Builder of Special Machinery 


Frederick M. Conran 


Designer of Special Machinery for Rod, Wire, Tube, Strip and Cable. 


107 Colden Street Newark, N. J. 
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Wire Drawing as a Handling 
Problem 
(Continued from page 327) 


HERE is one fundamental 
principle, however, that is 
true regardless of price of labor, 
interest, or rent, and that is, as the 
service or handling time is reduc- 
ed, production per man is bound to 
increase regardless of any other 
considerations whatsoever, provid- 
ed sufficient equipment is furnish- 


ed. 
» +s 


OU must also consider the 
quality of wire to be produc- 
ed. Can high strain, high twist 
rope wire be satisfactorily made 
on continuous machines, or must 
this be drawn on single blocks? 
How much off sized wire or 
scratched wire will be produced? 
What is the comparative die cost? 
A + + 
O subject in the wire drawing 
field has evoked more discus- 
sion than the advantages and dis- 
advantages of the continuous pro- 
cess, and we hope that the matter 
may be fully and frankly discussed 
here, and that we may perhaps 
know more about the facts than 
we ever have before. 
++ + 
1UST as a parting thought, I 
J want to draw your imagination 
to a purely theoretical mill. This 
mill has bundles of rods welded to- 
gether into continuous lengths of 
8000 pounds. The wire is drawn 
on continuous machines which do 
not build up, and on which the dies 
do not wear out. The wire is taken 
off in 500 pound bundles, which 
requires one minute per bundle. It 
takes 7 minutes to string up the 
machine to start. A simple cal- 
culation shows that the servicing 
time is 7 minutes for stringing 
plus one minute for taking off each 
of the sixteen 500 pound bundles, 
making a total of twenty-three 
minutes per 8000 pound length. 
Therefore, if a man works 600 
minutes per day, he could service 
twenty-six bundles. As each 
bundle weighs 8000 pounds, he 
would have a production of 208,- 
000 pounds a day. Quite a step 
from the usual 6000! 
++ + 
Wire and Wire Products has moved to 17 East 42nd 
Street, Corner of Madison Ave., New York, N. Y. 
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Copper Rod Rolling, Wire Drawing 
and Annealing 
(Continued from page 337) 


The retort is supported on a 
framework similar to an elevator, 
counterweighted and raised by an 
electric hoist, the car of wire being 
registered under the retort which 
is lowered to the annealing posi- 
tion over the pot. 

After the annealing period the 
retort is raised, the car advanced 
along the track and the gas ap- 
plied for the cooling period which 
is usually eight hours. 

++ + 
HE values required by the 
American Society of Testing 
Materials are as follows: 


Tensile Strength Elongation 
lbs. per sq. in. 


460-.290 36,000 35% 

.298-.103 37,000 30% 

.102-.021 38,500 25% 

.020-.003 40,000 20% 
+ + + 


ROM a series of experiments by 
annealing in oil the following 
curves will give the effect of tem- 
perature and time on _ tensile 
strength, elongation and _sclere- 
scope test. (Fig. No. 28). 

It will be noted that the point of 
maximum anneal does not agree 
with the temperature quoted as 
the furnace operating tempera- 
tures of mass annealing in an at- 
mosphere, partly due to the posi- 
tion of the work in relation to the 
thermo-couples, so that compari- 
son of results was employed in de- 
termining operating temperatures. 


+ + + 


HE effect of annealing on the 

crystal structure of the metal 

will be noted in the accompanying 
photo micrographs. Fig. No. 29. 





MAKE YOUR PLANS NOW 
TO ATTEND THE MEETING 
OF THE 
WIRE ASSOCIATION 
AT BUFFALO, N. Y. 
DURING THE WEEK OF 
OCTOBER 3, 1932 





Have you considered 
_ the High Pressure 


Pump ~ ~ ~in your 


COST REDUCTION 


After all,—your Lead Encasing 
and Extrusion Presses cannot op- 
erate EFFICIENTLY and REG- 
ULARLY without a reliable source 
of Hydraulic Energy,—so, we re- 
peat “HAVE YOU CONSIDERED 
YOUR HIGH PRESSURE 
PUMPS IN YOUR COST REDUC- 
TION PROGRAM”? 


The Robertson Hydraulic Pump il- 





lustrated above is the “last word” 
in such equipment—and it pos- 
sesses 16 DISTINCTIVE FEA- 
TURES, which we feel, WAR- 
RANT YOUR CAREFUL INVES- 
TIGATION. 


Why not write and ask for detail- 
ed information,—or if you like, 
one of our Engineers will gladly 
call. 


NOTE: 

Robertson equipment includes lead-encasing presses for 
Electrical Cable and Rubber Hose; Extension presses for 
Lead Pipe, Lead Wire; sheet rolling mills; Hydraulic 
Pressure Pumps; Hydro-pneumatic Accumulators. SEND 


FOR THE VARIOUS ROBERTSON BULLETINS. 


Pioneers-~ Since 1858 


















perma “ROBERTSON? 


125-137 Water Street 


Brooklyn, ‘No ie 
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Let Apco Mossberg 
“BIG BOYS” 
work for you 


How can “Big Boys” weigh 
so little and work so much? 
Pressed steel and scientific 
design are the answers. 


These Apco Mossberg Reels make handling easier and freight 
bills lower. And their long range wearing qualities put any 


worry about replacement cost way out of sight. 

You have probably heard plenty of comment on Apco Moss- 
berg Big Boys. 
us a line—there is no obligation to buy. 


Why not get the whole story from us. Drop 





Apco Mossberg Corporation 
ATTLEBORO, MASS. 


Specialists for 20 years in developing and producing steel reels for 


annealing, vulcanizing and stranding; also bobbins for wire weaving. 











FOR PROPER LUBRICATING SOAPS 
FOR ALL CONDITIONS 
GET IN TOUCH WITH 


THE J. T. ROBERTSON CO., INC. 
SYRACUSE, N. Y. 


Wire drawing soap specialists since 1893. 








STEELSKIN 


REG. U. S. PAT. OFFICE 


For High or Low Carbon Wire 


WIRE DRAWING SOAPS 


Established 25 years. 


R. H. MILLER CO., Inc. 








Homer, N. Y. 
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PLANT EFFICIENCY 
(Continued from page 356) 


many a purely relative term, but 
any individual in a _ responsible 
position who has employees under 
his charge from whom he is en- 
deavoring to get the best efficiency 
cannot fail to be interested in the 
illumination of the department 
concerned, as it is definitely known 
that eye strain has a distinct 
bearing on the health and vitality 
of the workmen as well as tending 
to cause mistakes and errors in 
comparative judgment. Where 
there is the definite desire to im- 
prove the general health of the 
workmen there follow closely a 
more detailed study of the lighting 
condition, which has a three-fold 
result of assisting in the reduction 
of waste, in reducing eye impair- 
ment, and the health of the work- 


" men being benefited. 


+ + + 


COULD continue relating other 

phases of personnel work with 
employees that have a bearing on 
the efficiency of the plant opera- 
tion, but I believe the inference, as 
referred to, is sufficient. There is 
nothing new in what I have said, 
it being simply a statement of a 
few obvious facts that any indivi- 
dual responsible for plant man- 
agement is usually fully aware of, 
but you will agree with me in this 
regard that it is one thing to know 
and another thing to benefit from 
the application of the knowledge. 
I believe there is still much to be 
done in the way of improving 
plant efficiency through the use 
of the more altruistic and humani- 
tarian forces, which are well with- 
in our control. 


++ + 


Process Control in Manufacture 
of Rubber Covered Wire 
(Continued from page 349) 


and straining it. Suppose further 
that the remarks on mixing and 
straining indicate that nothing 
unusual happened during these 
operations, but that the compound 
record shows that a new lot of 
some ingredient, for example, re- 
claimed rubber, was used for the 
first time in this batch and all the 
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other ingredients used had been 
employed in previous’ batches 
which gave good electrical proper- 
ties. Circumstances such as this 
immediately lead one to suspect 
the particular lot of reclaimed 
rubber and steps can be taken di- 
rectly to substantiate this suspic- 
ion. This would include an ex- 
amination of the records of tests 
made at the time of inspection of 
the incoming raw material as well 
as an inspection of the remainder 
of the material on hand. If no 
records such as these were avail- 
able it might be necessary to in- 
vestigate many of the compound- 
ing ingredients before the parti- 
cular one responsible for the dif- 
ficulty was found. 
N a similar way mechanical 
faults or faults due to poor 
equipment or poor operation may 
be readily traced direct to their 
source through such a system of 
records and a definitely prescribed 
operating procedure. 
HUS process control records 
and specifications make easy 
the location of the sources of 
trouble. Since the location of the 
source of trouble is so easy, it is 
more likely to be located and 
remedied rather than to be passed 
over as another occurrence which 
is “just too bad’’. 
- addition to the procedure for 
process control as just outlined 
other facilities contributing to 
such control are frequently avail- 
able in the form of current cost ac- 
counting and statistical reports. 
Such reports of value here are 
those showing the relation of 
actual copper, compound, lead, 
cotton, and saturating and finish- 
ing waxes consumed to the 
theoretically required quantities 
for the various types of product. 
Pronounced or continuing varia- 
tions in these two sets of data in- 
dicate that some corrections need 
be made either in the standards 
themselves or in the quantities 
actually used. 
ROCESS control in the manu- 
facture of rubber covered 
wire, and it would not be different 
for other articles wholly dissimilar 
in nature, is thus seen to consist, 
as we see it, in having an expres- 
sed plan of procedure arrived at 
by a careful study and considera- 
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CRAMER ROD BAKER 








Successfully Installed in Leading Mills 


Advantages—1. Quick and uniform elimination of acid brittleness. 2. Faster, 
more complete drying. 3. Controlled temperatures in all parts of the baker. 4. 
Large increase in baking capacity in relation to space used. 5. Better quality 
product produced at lower cost. 6. Lower operating cost—no attending labor or 
large heat losses. 7. Unit construction permits easy expansion. 8. Low installation 


cost. 


NIAGARA BLOWER COMPANY 


(Manufacturers under Cramer Patents) 
673 Ontario St., Buffalo, N. Y. Phone: Riverside 2000 
6 E. 45th St., New York City 
4 Smithfield St., Pittsburgh, Pa. 
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New Economic Pickling 
++ + 
The only Soluble Inhibitor in Powdered Form on 
the Market 
+ + + 


“NEPOWDER” 


One pound controls 800 Ibs of Acid 
+ + + 


There is no other Inhibitor on the Market produces such a bright finish in 
Gleaning Rods and Wire 


The Wim. M. Parkin Gompany 


Ghemical Engineers to the Steel Industry 20 Years 


PITTSBURGH, PA. 
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ROCKWELL 


FURNACES 
ELECTRIC and FUEL 


For Ferrous and Non-Ferrous Wire Products 








Complete heating equipment for strand annealing, billet heating and 
intermediate operations. 

Bright annealing furnaces for ferrous and non-ferrous metals. 

Write for Catalog 323-B to 329-B. 


“Furnace and Fuel to Suit Conditions” 
ELECTRICITY—GAS—OIL—COAL 


W. S. ROCKWELL COMPANY 
Industrial Heating Equipment 
50 Church Street (Hudson Terminal Building) New York 


Detroit, Chicago, Columbus, Cleveland, Indianapolis, Montreal, Toronto 








BRODEN CONSTRUCTION CoO. 
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STANDARD OR SPECIAL DESIGN 
MACHINES AND EQUIPMENT 


FOR 


WIRE, ROD OR STRIP MILL 


Cold Rolling Equipment 
Strip Coilers Rod Coilers 
Galvanizing and Tinning Equipment 
Scrap Bundling Machines 
Wire Drawing Machines—Continuous 
and for Fine Wire 


Cotter Pin, Edging, Straightening 
and Cutting Machines. 
Cleaning and Pickling Equipment 


Swadgers Wire Frames 


Wire Puller Tongs 


Pointers 


High Grade Equipment at Present Day Prices 
Your Inquiries Invited 


ENGINEERS - BUILDERS 


WIRE MILL AND COLD ROLLING EQUIPMENT 
10255 HARVARD AVENUE 


CLEVELAND 





tion of the process as a whole in 

advance of actual factory opera- 

tions, together with an inexpensive 

system of records and supporting 

data which will insure the proper 

execution of that plan at all times. 
+++ 


The Production of Stainless Hot Rod 
(Continued from page 354) 


soft. While it is possible to handle 
the material without alteration of 
the surface, the chromium scaling 
is a very indefinite problem. It is 
usually simpler to pickle the mill 
scale off before anneal. This can 
be done in sulphuric acid using 
about 10% solution by volume 
with rather high temperature 
about 165°F. being desirable. The 
pickling is rather a _ roughing 
operation to remove most of the 
scale. While it is commercially 
feasible to bright anneal such ma- 
terial, it is more usual to anneal 
under conditions tht simply keep 
down the amount of scale. The 
atmosphere is kept neutral or re- 
ducing by keeping the furnace 
gases under control. The product, 
when annealed, is usually a sort 
of bronze colored material. The 
final scale is best pickled off in 
mixtures of nitric and hydrofluoric 
acid, the usual combination being 
about 10% nitric by volume carry- 
ing bout 2% by volume of hydro- 
fluoric. It is an extremely active 
mixture. The temperature should 
be low, not cver 120°F. and the 
material kept under constant ob- 
servation to prevent over-pickling. 
A more metallic luster is produced 
when a little hydrochloric acid is 
added to this mixture. The 
amount of hydrochloric should be 
less than 5% and the surface 
must be watched to prevent etch- 
ing pits. 
+++ 

HE chromium nickel steels 

should be rough pickled in 
sulphuric. They must then be 
heated to very high temperature, 
in certain cases to high speed steel 
treating temveratures of 2200°F. 
Usually they develop the proper 
hardness and structure at about 
1850°F. and it is exceptional that 
they require as much as 2000°F. 
The scale and risk involved in 


going higher cause the operator 


to be very careful when and why 
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he uses the higher temperatures. 
The fundamental of this anneal is 
to produce a single phase. The 
carbides are put into solution and 
it is desirable that they be retain- 
ed. The simplest way to ac- 
complish this is to quench the 
material. The most desirable 
method is to anneal the cleaned 
coil in a dry hydrogen atmosphere 
and water quench the product. A 
fairly simple method of handling 
small lots is to continuously anneal 
in a metal tube furnace in dry 
hydrogen. The choice of the 
proper furnace is governed by the 
volume of production. Where the 
bright anneal furnaces are not 
available the material is heated in 
an open furnace or muffle and 
quenched in water. The pickling 
of the final coil is in mixtures of 
nitric and hydrofluoric acid as 
noted before. 


+ + + 


the variables that are known 
to be present in the process 
have been understood and con- 
trolled, the product is a silvery rod 
whose surface is very smooth. The 
internal structure in both ma- 
terials will be relatively coarse 
grained compared to high carbon 
wire. This is not a serious factor. 
Wire is essentially a fibered ma- 
terial and it is a mistake to at- 
tempt the operation on material 
with too fine a grain. The hot rod 
of the proper characteristic is a 
commercial product, is any of 
several combinations of chemistry. 
Its production is not confined to 
any producer. Several very de- 
pendable sources exist at this 
time. It is but reasonable that 
such organizations that have 
equipped themselves with men, 
experience and the proper furn- 
aces, both are for primary melting 
and induction for remelting of the 
scrap should be able to serve more 
advantageously. The problem of 
purchase of satisfactory hot rods 
for stainless wire is today a pro- 
blem of deciding where the most 
earnest effort is being made to 
produce the material most desir- 
able for wire drawing. 
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Machines for Coating i 
Wire with Rubber, 


Plastic or Flux 


A A A 
Your Inquiries Solicited 


JOHN ROYLE & SONS 


Straight & Essex Sts., Paterson, N. J. 














Steam Heated Extruding Head 
(open) on Royle Tubing Machine 








JOHNSON SUPER PRODUCTION 
TUBING MACHINE 


Tremendous reductions in insulating costs can but 
result from the use of the machine for its 
characteristics insure speed, uniformity and 
quality. 





Write for bulletins and other information. 


NEW ENGLAND BUTT CO. 


Sole manufacturers under Johnson Patents up to 
and including 3°34” worm. 


Johnson Super Production Tubing and PROVIDENCE, R. I. CHICAGO, ILL. 


Straining Machine U. 8. A 
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LOWEST COST 
INSULATED WIRE 


is produced on the 


HIGH SPEED 
Ball-Bearing Dynamic Balance 


Cotton, Silk or Paper Wire Covering Machines 


made by 
EST. 1855 Alico INC.I9IS 
Qo 
“ ” 
merican 
Model NSULATING 
OD-20 BB ACHINERY 
for wire “Scan 
010 to .003 517 Huntingdon St. 
inch. 


Pénsrivania USA. 















Machinery 


and Equipment 


Rod Frames—16” Frames 
8” Frames—Take-Up Frames 
Wire Pointers—Puller Tongs 
General Castings for 
Wire Mill Use 
Circulars on Re- 
quest. 
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A Radical Improvement In 

THE MOST RELIABLE Tungsten Carbide Dies 

o * (Continued from page 361) 
Diamond Dies ing a soap box out of gold. A very 
ON THE MARKET TODAY costly material is being used for 
strictly structural purposes and its 
structural usefulness ends with 
the life of the die. 


+> 
COCHAUD WIRE D IE CORP’N HE Master ic. Die Corpora- 





USE OUR DIES 
FOR SAFE and SUSTAINED PRODUCTION 





Manufacturers of 


WIRE DRAWING DIAMOND DIES tion of New York, N. Y., have 
‘ bi \ TREVOUX; Pont-De-Vaux-France developed certain patents to the 
Factories: ~~ | NEW YORK, 300 West 56th Street production stage which mark the 


Re 








Tel. Columbus 5-1340 first really radical step toward low- 
ering the cost of drawing wire 
with tungsten carbide dies. Under 
this novel die assembly, the “nib” 














The crack trains, which pay best, which must be replaced when worn 
are trusted solely to men, who have out is depended upon only for its 
learned from—Experience. abrasion resisting qualities, and 


—As wire drawers for over 30 years, not for its structural properties. 
we know from Experience the parti- All strictly structural functions | 
cular shape of die for each material. We are taken care of by permanent 
have found from this same experience Structural members requiring no 


that our special casting method of set- replacement. 
ting is best. The nib is ground to a taper on 


the outside corresponding to the 
taper in a casing of tungsten car- 
bide. No pressure other than the 

HARRISON, N. J. ' wire being drawn is required to 
See eee ee ee seat the nib in the casing. By use 
of a casing of the same material as 
_— the nib, all of the objectionable 
features of a steel casing are elim- 


DIE RE CUTTING iad 
The tungsten carbide casing as 


shown in the accompanying cut fits 
ACCURATE WORK PINE FINIn into a die holder, which holder is 


| 

14 tenths for $1.00—.007 and larger | used for water cooling the outside 
| 
| 





Why not let us quote on your diamond die requirements? 


DRIVER~HARRIS COMPANY 























NO DIE RECUT FOR LESS of the casing, for easy attachment 
to the wire drawing machine, and 





Special prices on large lots or on dies less than .007. | for the most important ‘function 

of providing force feed lubrication 

| to the die. This lubrication is 

| WILLIAM HADDOW ae | easily replacable steel guide silght- 
| 17 Eastern Ave. Ossining, N. Y. effected by an inexpensive, and 


si _ _'| ly larger in diameter than the in- 
coming wire which spreads lubri- 
cant on the wire and builds up a 

tremendous pressure withe the 
Patents—Trade Marks lubricant in the annular space be- 
tween the mouth of the die and the 
incoming wire. 

The tungsten carbide nib proper 
need only be large enough to ad- 
mit the incoming wire. It is easily 
removed from the casing when 
worn beyond tolerance limits and 


e ib ins ; 
Lancaster, Allwine & Rommel | *"™’™ 7" 














All cases submitted given personal attention by members 
of the firm. Information and booklet free. 




















PATENT LAW OFFICES RANSLATED into terms of 

Suite 438, 815-15th St., N.W. Washington, D. C. cost a die nib weighing ten 
grams solid, may be used to break 
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down No. 5 Rod of high carbon 
steel without loss of casing when 
replaced, which work under the 
present practice would require a 
nib with a solid weight of 53 grams 
at a cost for casing of about $2.00. 
The tungsten carbide casing and 
the steel holder being permanent 
fixtures contribute very little to 
the die cost. 

Within the ranges of sizes below 
the No. 5 Rod breakdown, which 
is practically the entire wire busi- 
ness, tungsten carbide die costs 
are reduced about 70% with the 
added advantage of guiding the 
wire centrally into the die thus 
assisting in obtaining the desired 
physical properties in the wire. 
This sounds like progress. 

+ + + 
New Type Butt Welders 


NEW production butt welder 

with automatic features that 
make it especially desirable for use 
in connection with high speed, con- 
tinuous, multiple block drawing 
machines, where clean, sound 
welds are necessary to eliminate 
breakage. Its fast action and 
these automatic features make it 
a practical machine for stranding, 
spooling and fabricating opera- 
tions in wire mills and wire work- 
ing plants. 

All operations, including clamp- 
ing the stock, contacting the 
operating switch, and upsetting 
the weld are accomplished by a 
single downward stroke of the foot 
pedal. When the weld is complet- 
ed, the foot pedal is returned to 
the operating position by a coil 
spring, which action releases the 
welded material from the dies and 
automatically respaces and resets 
the dies in position for the next 
weld, leaving the operator’s hands 
free during the entire operation to 
handle the material. 

The machine functions as a flash 
welder, and not only utilizes the 
flash to heat the rod or wire ends, 
but also to create an atmospheric 
condition around the weld that 
prevents occlusion of gases, mak- 
ing instantaneous, oxide-free welds 
possible, with a minimum of an- 
nealing. 

General construction throughout 
is rugged and ample, the frame 
work being constructed of rolled 
steel plates, arc welded together, 
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The Waterbury 





Diamond, Composition 
and 
CHILLED IRON DIES 


ee. Ce 








W. H. Spowers, Jr. 
Consulting Engineer 
551 Fifth Ave., N. Y. C 
Specializing in Galvanizing 
Plants Designed and 
Installed 


Practical Engineering 
Vanderbilt 3-7395 Advice 











OTTO F. JAGIELSKI 
Consulting Engineer 


167 RADFORD ST., YONKERS, N. Y. 
Specializing in manufacture of insulated 
wire and cable. 

Modern equipments and plants designed 
and installed. 

Development work on new machinery, 
methods and processes. 
Practical engineering advice from rod mill 
to finished product. 








Phone: Yonkers 3727 





which provides maximum rigidity 
without extra weight. Welding 
headpieces are made from hard 
bronze. A heavy duty heat switch 
provides six steps of heat. The 
clamping mechanism is arranged 
to provide a powerful grip that 
eliminates any possibility of slip- 
ping during the upsetting opera- 


tion. 

Current control is entirely auto- 
matic, the operating switch being - 
contacted by the foot pedal action, 
after proper pressure has been ap- 
plied, and an adjustable limit 
switch is provided to cut off the 
current just before the weld is 
completed. 
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BU TVERS GUIDE 


For more complete information, consult the annual Directory, Index & Buyers’ Guide. 














ANNEALING FURNACES 


See Furnaces—Various Headings 


ANNEALING POTS AND BOXES 
National Wrought Iron Annealing Box Co., 
Washington, Pa. 
Scudder, E. J., 
Trenton, N. J. 


ARMORING EQUIPMENT 

Amer. Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. 1. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


BAKERS 
Morgan Construction Co., Worcester, Mass. 
Niagara Blower Co., Buffalo, N. Y. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
CASTINGS-—Wire Mill 


E. J. Scudder Foundry & Machine Co., Tren- 
ton, N. J. 


CHROME NICKEL—Construction 


National Wrought Iron Annealing Box Co., 
Washington, Pa. 


CLEANING & PICKLING 
EQUIPMENT 
Broden Construction Co., Cleveland, O. 
Fred’k M. Conran, Newark, N. J. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


COILERS—Sheet and Wire 
H. J. Ruesch Machine Co., Newark, N. J. 


CRANES—Wire Mill 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


Fdry & Machine Co., 
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DIES—Composition 


Diamond Die Co., of America, New York, 
N.Y, 


Vianney Wire Die Works, New York, N. Y. 


DIES—Diamond 
Balloffet Diamond Wire Dies Co., Inc., 
Re Oe FP 


Cochaud Wire Die Co., New York. 
Diamond Die Co., of America, New York, 


Driver-Harris Co., Harrison, N. J. 
Vianney Wire Die Works, New York. 


DIES—Lead Extrusion 
John Robertson Co., Brooklyn, N. Y. 


DIES—Repairs & Re-Cutting 
Balloffet Diamond Wire Dies Co., Inc., 
N; -3.-@. 
Cochaud Wire Die Corp., New York. 
Diamond Die Co., of America, New York, 
N. Y. 





Driver-Harris Co., Harrison, N. J. 
Firth-Sterling Steel Co., McKeesport, Pa. 
William Haddow, Ossining, N. Y. 
Vianney Wire Die Wks., N. Y. 


DIES—Recutting 
Machine 


Wm. Haddow, Ossining, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


and Repolishing 


DIES—Rod and Tube Drawing 
Carboloy Co., Inc., Newark, N. J. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Master Wire Die Co., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


High Speed 















Wire Working Machinery 


Wire Netting Machines 

Wire Crimping Machines 

Barbed Wire Machines 

Spring Coiling Machines 

Spring Coiling Benches 

Wire Mattress Machines 

Upholstery Spring Coiling Machines 

Chain Bending Machines 

Wire Nail Machines 

Wire Straightening and Cutting 
Machines 

Rolled Wire Straightening and Cutting 
Machines 

Safety Pin Machines 

Wire Bending Machines for all Mass 
Wire Products 

(Four Slide Wire Forming Machines) 


WAFiOS Engineering Works Ltd., REUTLINGEN, Germany 


General Representative for U. S. A. and Canada: J. I. Bernitz, 47-49 West Street, New York 


DIES—Tantalum Carbide 


Diamond Die Co., of America, New York, 
N.Y. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Tungsten Carbide 


Carboloy Co., Inc., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Master Wire Die Co., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


DRAW BENCHES— 


H. J. Ruesch Machine Co., Newark, N. J. 

Scudder, E. J., Fdry & Machine Co., 
Trenton, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 


FURN ACES—Annealing 


Chas. F. Kenworthy, Inc., Waterbury, Conn. 
W. S. Rockwell Co., New York, N. Y. 


FURNACES—Automatic 


Chas. F. Kenworthy, Inc., Waterbury, Conn. 
W. S. Rockwell Co., New York, N. Y. 


FURNACES—Bright Annealing 


Chas. F. Kenworthy, Inc., Waterbury, Conn. 
W. S. Rockwell Co., New York, N. Y. 


FURNACES—Electric 


Chas. F. Kenworthy, Inc., Waterbury, Conn. 
W. S. Rockwell Co., New York, N. Y. 


FURNACES—Lead Melting 
John Robertson Co., Brooklyn, N. Y. 


FURNACES—Non-Oxidizing 


Chas. F. Kenworthy, Inc., Waterbury, Conn. 
W. S. Rockwell Co., New York, N. Y. 
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BUYERS’ GUIDE, Continued 








FURNACES—Wire 


Chas. F. Kenworthy, Inc., Waterbury, Conn. 
z. 


W. S. Rockwell Co., New York, 


GALVANIZING ENGINEER 
W. H. Spowers, Jr., New York, N. Y. 


GALVANIZING KETTLES— 


National Wrought Iron Annealing Box Co., 


Washington, Pa. 


INHIBITORS— 
Wm. M. Parkin & Co., Pittsburgh, Pa. 


LATHES—Die Reaming 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


LIME—Pulverized 
Amer. Lime & Stone Co., Bellefonte, Pa. 


LUBRICANTS—Wire Drawing 


J. T. Robertson Co., Inc., Syracuse, a 2 
R. H. Miller Co., Homer, N. Y. 


MACHINE—Die Re-cutting and 
Polishing 
Wm. Haddow, Ossining, N. Y. 


MACHINERY—Armoring (Cable, 
Wire Hose) 


American Insulating Mach’y Co., Phila., Pa. 


New England Butt Co., Providence, R. I. 
John Robertson Co., Brooklyn, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson. N. J 





“Red Head” 
S teel 


reels 


Manufactured and sold by 


R. B. HAYWARD 
COMPANY 


1714-1736 Sheffield Ave., 
Chicago 
Under license arrangement’ with 
Electrical Research Products, Ince. 
Subsidiary of Western Electric Com- 
pany, Incorporated. 
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MACHINERY—Braiding 


New England Butt. Co., Providence, R. 1. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bunching 
Amer. Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bundling 


Sleeper & Hartley, Inc., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, O. 


Watson Machine Co., Paterson, N. J 


MACHINERY—Cable, Electric 


American Insulating Machinery Co., Phila- 
delphia, Pa. 

Fred’k M. Conran, Newark, N. J. 

New England Butt Co., Providence, R. I. 

Watson Machine Company, Paterson, N. J 


MACHINERY—Chain Making 


Fred’k M. Conran, Newark, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Closing 

New England Butt Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Coil Winding 

Fred’k M. Conran, Newark, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Coilers 


Broden Const. Co.. Cleveland, O. 

Fred’k M. Conran, Newark, N. J. 

H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Copper Wire Draw- 
ing and Rolling 
H. J. Ruesch Machine Co., Newark, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Cutting 


Broden Construction Co., Cleveland, O. 
F. B. Shuster Co., New Haven, Conn. 
Sleeper & Hartley, Worcester, Mass. 


MACHINERY—Enameling 


American Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Extruding 
John Robertson Co., Brooklyn, N. Y. 
John Royle & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., oe OG. 
Fred’k M. Conran, Newark, N. 


H. J. Ruesch Machine Co., Roald N. J. 
Sleeper & Hartley, Inc., "Worcester, Mass. 


MACHINERY—Forming 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Galvanizing Wire 


Broden Construction Co., Cleveland, O. 
Fred’k M. Conran, Newark, N. J. 


Morgan Construction Co.. Worcester, Mass. 


Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Gang Winders 


H. J. Ruesch Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Insulating 


American Insulating Machinery Co., Phila. 


New England Butt Co., Providence, R. I. 
John Royle & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY 


Presses, etc. 
John Robertson Co., Brooklyn, N. Y. 





MACHINERY—Lead Stripping 


John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Lock Washer 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Magnet Wire 


American Insulating Mach’y Co., Phila., Pa. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Measuring Wire & 
Cable 


New England Butt. Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Nail 


Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Panning 


American Insulating Machinery Co., Phila. 


MACHINERY—Pointing 


Broden Construction Co., Cleveland, O. 

Fred’k M. Conran, Newark, N. J. 

Morgan Construction Co., Worcester, Mass. 

H. J. Ruesch Machine Co., Newark, N. J. 

E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O 

Waterbury-Farrel Fay. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Rod 
Broden Construction Co., Cleveland, O. 
Fred’k M. Conran, Newark, N. J. 
Morgan Const. Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 














Roll Strip Straightening Machine 


For Thermostatic Metal, Brass 
and Steel 


Wire, Tube and Brass Mill 
Machinery 


H. J. RUESCH MACHINE CO. 


409 Mulberry St., Newark, N. J. 
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Vaughn Machinery Co., Cuyahoga Falls, O 
Waterbury-Farrel Fdy. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Rolling Mill 


Broden Construction Co., Cleveland, O. 

Fred’k M. Conran, Newark, N. J. 

Morgan Construction Co., Worcester, Mass. 

H. L. Reusch Machine Co., Newark, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farel Fdy. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Rubber Strip 
Covering 

John Royle & Sons, Paterson, N. J. 

New England Butt Co., Providence, _ I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Rubber Tubing and 
Straining 
John Royle & Sons, Paterson, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Screw Wire 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Special 
American Insulating Mach’y Co., Phila Pa. 
Broden Construction Co., Cleveland, O. 
Fred’k M. Conran, Newark, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Seudder Foundry and Machine Co., 

Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Spooling 
American Insulating Machinery Co., Phila. 
Fred’k M. Conran, Newark, N. J. 
Vaughn Machinery Co.. Cuvahora Falls, 0 
Waterbury-Farrel Fdy. & Machine Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 
Sleeper & Hartley, Inc., Worcester, Mass. 


M ACHINERY—Staple 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Straightening 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
F. B. Shuster, New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY-—Straightening 
Hollow Wire 
Fred’k M. Conran, Newark, N. J. 


MACHINERY—Stranding 
Fred’k M. Conran, Newark, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY-—Strip Steel 

Broden Const. Co., Cleveland, O. 

Fred’k M. Conran, Newark, N. J. 

H. J. Ruesch Machine Co., Newark, N. J. 


MACHINERY—Swaging 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley. Worcester. Mass. 
Waterbury-Farrel Fdy. & Machine Co., 
Waterbury, Conn. 
MACHINERY—Taping 
Amer. Insulating Mach. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Watson Machine Company, Paterson, N. J. 


MACHINERY—Tinsel Rolling Mills 
Amer. Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Trolley Wire 


Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
Fred’k M. Conran, Newark, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
MACHINERY—Welding Wire 
Micro Products Co.. Peoria, Il. 
F. B. Shuster Co., New Haven, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINER Y—Winding 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Drawing . 
American Insulating Machinery Co., Phila. 
Broden Const. Co., Cleveland, 

Fred’k M. Conran. Newark. N. J. 

Morgan Construction Co., Mh Mass. 

H. J. Ruesch Machine Co., Newark, N. J. 

E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farrel Fdy. & Machine Cuv., 
Waterbury, Conn. 

MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 
Watson Machine Company, Paterson, N. J. 


PACKING—Metallic Fibre 

Hudson Wire Co., Ossining, N. Y. 
MACHINERY—Wire Tinning 

American Insulating Mach’y Co., Phila., Pa. 
MACHINERY—Wrapping — Spiral 

—For Wire and Strip 

Terkelsen Machine Co., Boston, Mass. 
POTS—Lead Melting 

John Robertson Co., Brooklyn, N. Y. 


PRESSES—Lead Encasing 
John Robertson Co., Brooklyn, N. Y. 


PRESSES—Lead Extrusion 
John Robertson Co., Brooklyn, N. Y. 


PULLERS—Wire 
E. J. Scudder Fdry. & Machine Co., Tren- 
ton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
PUMPS—Hydraulic 


John Robertson Co., Brooklyn, N. Y. 
REELS AND SPOOLS—AII Kinds 


Apco-Mossberg Co., Attleboro, Mass. 
R. B. Hayward Co., Chicago, Il. 
Hubbard Spool Co., Chicago, Ill. 


REEL AND TENSION STAND— 
Sleeper & Hartley Inc., Worcester, Mass. 


REEL CRUTCHES 
R. B. Hayward Co., Chicago, Il. 
Watson Machine Co., Paterson, N. J. 
ROD BAKERS— 
Niagara Blower Co., Buffalo, N. Y. 


ROLLING MILLS—See Machinery— 
Rolling Mill 


SOAPS—Wire Drawing 

R. H. Miller Co., Homer, N. Y. 

Robertson Co., J. T., Inc., Syracuse, N. Y. 
STEEL PLATE CONSTRUCTION— 


National Wrought Iron Annealing Box Co., 
Washington, Pa. 


TANKS—Compound 
Watson Machine Co., Paterson, N. J. 


TANKS—Steel Plate 
National Wrought Iron Annealing Box Co., 
Washington, Pa. 
TRUCKS 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


TUBE BENDERS AND FORMERS 
H. J. Ruesch Machine Co., Newark, N. J. 
VULCANIZERS 
John Royle & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS 


American Insulating Mach’y Co., Phila., Pa. 


WIRE—Enameled For Coils 
Winsted Insulated Wire Co., Winsted, Conn. 


WIRE—Nickel Silver and Phosphor 
Bronze 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Various Kinds 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
Winsted Insulated Wire Co., Winsted, Conn. 
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& WIRE PRODUCTS. Please mention WIRE when writing to these firms. 
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Statement of ownership, management, cir- 
culation, etc., required by the Act of Congress 
of August 24, 1912, of Wire & Wire Products 
published monthly at Washington, N. J., for 
October 1, 1932. 

State of New York, County of New York, 
ss.: Before me, a Notary Public in and for 
the State and county aforesaid. personally 
appeared R. S. Spengel, who, having been 
duly sworn according to law, deposes and says 
that she is the Secretary-Treasurer of Wire & 
Wire Products and that the following is, to the 
best of her knowledge and belief, a true state- 
ment of the ownership, management, (and if 
a daily paper, the circulation), etc., of the 
aforesaid publication for the date shown in 
the above caption, required by the Act of 
August 24, 1912, embodied in section 411, 
Postal Laws and Regulations, printed on the 
reverse of this form, to wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and busi- 
ness managers are: 

Publisher, Quinn-Brewn Publishing Cornora- 
t'on, 17 East 42nd St., N. Y. City; editor, 
Richard E. Brown, 17 East 42nd St., N. Y 
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City; managing editor, none; business man- 
ager, Richard E. Brown, 17 East 42nd St., N. 
Y. City. 

2. ‘That the owner is: (If owned by a corp- 
oration, its name and address must be stated 
and also immediately thereunder the names 
and addresses of stockholders owning or hold- 
ing one per cent or more of total amount of 
stock. If not owned by a corporation, the 
names and addresses of the individual owners 
must be given. If owned by a firm, com- 
pany, or other unincorporated concern, its 
name and address, as well as those of each 
individual member, must be given.) Quinn- 
Brown Publishing Corporation, 17 East 42nd 
St.. New York City, Jennie R. Baker, 
Hammonton, N. J., and Leta B. Brown, of 17 
East 42nd St., New York City. 

3. That the known bondholders, mortgagees, 
and other security holders owning or holding 
one per cent of total amount of bonds, mort- 
gages, or other securities are: (If there are 
none, so state.) None. 

4. That the two paragraphs next above, 
giving the names of the owners, stockholders, 
and security holders, if any, contain not only 


the list of stockholders and security holders 
as they appear upon the books of the com- 
pany but also, in cases where the stockhold- 
er or security holder appears upon the books 
of the company as trustee or in any other 
fiduciary relation the name of the person or 
corporation for whom such trustee is acting, 
is given; also that the said two paragraphs 
contain statements embracing affiant’s full 
knowledge and belief as to the circumstances 
and conditions under which stockholders and 
security holders who do not appear upon the 
books of the company as trustees, hold stock 
and securities in a capacity other than that 
of a bona fide owner; and this affiant has no 
reason to believe that any other person, as- 
sociation, or corporation has interest direct 
or indirect in the said stock. hends, or other 
securities than as so stated by her. 

R. S. SPENGEL 

(Secretary-Treasurer ) 
Sworn to and subscribed before me this 21st 

day of September, 1932. 
(SEAL) L. D. SCHWAERER, 


Notary Publie. 
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THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 
PATERSON, NEW JERSEY, U.S. A. 


ENGINEERS - FOUNDERS - MACHINISTS 
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CROSS-GIRT WITH 
THE WATSON Machine ComPANY CONFINING SLIDES 
PATERSON, New JERSEY. ONE AovUSTMENT 














PLANETARY HORIZONTAL STRANDING HEADS in 100, 250 and 500 pound series; for 6, 12, 18, 24, 
30 and 36 spools in each series. All Anti-Friction Bearings (including Cradle Necks), with positive 
elimination of spool side-slap allowing highest speeds. Automatic stops and brakes, low wire lead angles, 
positive locks preventing operation with unlocked spools. Lang lay attachment at low extra cost. 
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PLANETARY HORIZONTAL ARMORING HEADS in 500 and 1000 pound series, for up to 54 spools in 
each series. Same construction as on Stranding Heads. 








ELECTRICAL WIRE AND CABLE, WIRE ROPE AND CORDAGE MACHINERY 
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means SAVIN Y | 


Every manufacturer is faced 
today with the problem of mak- 
ing a profit...at present prices. 
This means reducing the cost of 
manufacture. 


We have been called into many 
conferences of late to see if we 
could suggest a less expensive 
wire for the purpose in question. 
In many cases, we showed the 


user how he could, by 
employing a more uni- 
form grade wire, speed 
up his production and enjoy 
savings in labor, tools and over- 
head farin excess of the cost 
of the wire itself. 


Wickwire Spencer Engineers will 
be glad to study your product 
and production. They are trained 
to go more deeply into the subject 
of wire product manufacturing 
than does the usual commodity 


VANSGEO 


salesman. Their services are free 
... yours for the asking. Write or 
telephone the nearest Wickwire 
Spencer office. Your inquiry 
may be the means of SPEEDING 
you on your way to profits. 


Wickwire Spencer Steel Company, 
41 East 42nd Street, New York City; 
Buffalo, Chicago, Detroit, Philadelphia, 
Tulsa, Worcester; Pacific Coast Head- 
quarters: San Francisco; Warehouses: 
Los Angeles, Portland, Seattle. Export 
Sales Department: New York City 
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